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Are  Mutually  Beneficial 


In  the  course  of  its  ordinary 
business  transactions,  and  in  the  re- 
lated  operations  of  prospecting,  ex¬ 
ploration,  and  mapping,  the  mining 
industry  is  the  largest  industrial  user  of 
airplanes.  Conversely,  the  extensive  use 
of  the  airplane  as  a  new  tool  of  the  mining 
industry  has  measurably  advanced  the  de¬ 
velopment  of  aviation.  Aerial  transpor¬ 
tation  of  heavy  equipment  has  modified 
the  design  of  mining  machinery,  while 
metals  and  alloys  produced  by  modern 
metallurgy  have  contributed  new  materials 
for  airplane  construction.  Thus  two  in¬ 
dustries  of  markedly  different  character¬ 
istics  and  little  apparent  relationship  are 
found,  on  second  thought,  to  be  mutually 
dependent  and  beneficial. 

Spectacular  in  the  beginning, 
as  in  the  case  of  Bulolo,  New  Guinea, 
aerial  transportation  for  the  mining  in¬ 
dustry  has  become  commonplace.  Time  is 
saved.  Labor  is  lightened.  Places  difficult 
of  access  by  ordinary  means  are  reached 
with  a  minimum  of  effort.  Interest  on  in¬ 


vestment  is  saved  as  the  date  of  produc¬ 
tive  operation  is  advanced.  Gold  bullion 
wings  its  way  from  distant  mines  to  finan¬ 
cial  centers,  reducing  interest  lost  during 
transit  and,  in  some  cases,  minimizing  the 
risk  of  theft  by  bandits.  Nor  is  the  dra¬ 
matic  element  wholly  eliminated  as  the 
airplane  replaces  native  pack  animals 
throughout  the  world.  The  patient  burro 
and  llama  are  waning  symbols  of  mining 
transport. 

Development  of  new  mining 
areas  has  been  advanced  by  decades  as  the 
airplane  has  been  pressed  into  the  service 
of  prospecting,  surveying,  and  mapping. 
Frontiers  have  receded  rapidly.  More 
exact  knowledge  of  the  geology  and  to¬ 
pography  of  hitherto  unknown  terrain  is 
gained  by  preliminary  reconnaissance  from 
the  air,  expediting  subsequent  ground 
work.  Blank  spaces  on  maps  are  filled  in, 
to  the  great  advantage  of  prospecting  and 
development.  The  art  of  photography  is 
advanced  as  it  responds  to  demands  for 
new  cameras  and  films,  and  mechanical 
genius  contributes  new  devices  for  accu¬ 
rate  mapping  from  aerial  photographs. 

On  the  whole,  the  use  of  the  air¬ 
plane  by  the  mining  industry  has  resulted 
in  a  remarkable  series  of  related  develop¬ 
ments  of  incalculable  value. 

Hence  the  detailed  devel- 

opment  of  the  theme  in  this  . 
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ONE  AEBIAE  PHOTOOBAPH  can  save  i 

ten  thousand  weary  footsteps  for  the  1 

mining  man  and  the  ireolosist  | 


BUGGED  TEBBAIN,  snch  as  this  in  the  vicinity  of  the  iakes  east  of 
Metiakatia,  on  Annette  Isiand,  iiiustrates  the  diiflcnities  of  the  wUderness 
avoided  hy  airpiane  travei.  This  view  is  typicai  of  the  many  canaht  by  the 


p  Pt  *  , 


AN  AIR  TRANSPORT  winginK  its  way  with  mining  equip¬ 
ment  over  the  hifh  Andes  of  Peru.  This  Panagra  cargo  plane, 
the  “San  Fernando,*'  is  on  one  of  Its  frequent  daily  flights 
from  Cusco 


WINGS  AT  REST.  The  “San  Fernando’*  and  the  “San  Felipe* 
discharge  their  cargoes  at  Hnanacopampa  airport  for  the  mine 
Here  the  altitude  is  12,500  ft.  above  the  sea 


Golden,  Colorado 


OugoenXeitn  Hall,  Colorado  School  of  Minei, 
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ETALS  from  subterranean 
depths  contribute  to  the 
development  of  aircraft, 
which,  in  turn,  promote 
an  increasingly  rapid  expan- 
.sion  of  the  mineral  industry 


search  for  minerals.  The  modern  miner  with  his  air¬ 
plane  has  opportunities  for  discovery  that  dwarf  the 
golden  dreams  of  the  pioneer  prospector  on  his  mountain 
mule.  The  miner,  observing,  mapping,  photographing 
from  his  glamorous  height,  has  opportunities  denied 
earth  crawlers.  He  sees  with  the  eye  of  science  in  a 
short  flight  what  the  early  prospector  might  miss  in  a  life 
of  travel. 


/  The  airplane  is  serving  the  mine.  And  the 
^  legend  of  winged  Mercury  piloting  souls  to 

the  realm  of  Pluto  comes  close  to  a  modern 
reality.  In  this  service  the  airplane  repays 
its  debt  to  the  science  of  metallurgy.  Aerostation,  the 
art  of  ballooning,  owed  its  practicability  to  Cavendish’s 
discovery  of  hydrogen  gas;  and  aviation  became  prac¬ 
tical  only  when  metal  was  mined  and  cunningly  molded 
in  the  shape  of  an  engine,  light,  yet  strong  enough  to 
deliver  a  high  ratio  of  horsepower  to  weight.  That 
achievement  has  had  an  effect  upon  mining  methods 
themselves.  The  mining  of  ore  and  the  extraction  of 
metal  have  progressed  step  by  step  on  a  very  long  road 
from  primitive  beginnings.  Not  so  the  method  of  pros¬ 
pecting  for  minerals,  which  changed  very  little  with  the 
passage  of  time  until  the  development  of  the  airplane. 


The  romance  of  the  trail  gives  way  to  the  romance  of 
the  air.  The  pack  train  no  longer  starts  up  the  mountain 
in  the  cool  of  the  night,  picking  a  tortuous  path  through 
sylvan  loveliness.  Instead,  an  airplane  rises  at  the  first 
sign  of  light  and  makes  its  passage  back  and  forth  over 
vast  areas  of  unknown  terrain.  If  the  beauties  of  the 
trail  are  lost,  there  are  compensating  thrills  of  the  air, 
not  least  of  which  is  the  rainbow  in  perfection — two 
mammoth  concentric  arcs  of  color  girdling  the  heavens. 


Today  the  mine  is  no  longer  isolated  on  a  distant  plateau 
or  in  a  mountain  fastness.  The  airplane  brings  the  mine 
within  daily  communication  of  the  centers  on  which  it 
depends  for  its  existence.  Men  and  material  are  brought 
to  its  doors  with  ease  and  miraculous  dispatch.  Its  most 
precious  products  are  swiftly  moved  by  air  to  be  quickly 
placed  in  world  use,  without  fear  of  molestation  from  the 
brigand  of  the  mountain  trail.  And  with  the  passage  of 
time  greater  and  heavier  burdens  are  carried  from  moun¬ 
tain  to  mountain  for  the  use  of  the  miner. 


Twenty-five  years  ago  in  Mexico  it  was  a  truism  that 
there  were  no  new  mines.  The  Spaniards  prospecting 
the  country,  with  their  uncanny  noses  for  metal,  had 
run  to  earth  nearly  every  deposit.  New  methods  were 
creating  new  w'ealth,  but  the  old  mines  of  the  Conquis- 
tadores  were  still  paying  toll. 


Today  aviation  provides  a  revolutionary  method  of  mak¬ 
ing  geological  surveys  and  promoting  the  systematic 


Thus  the  airplane  serves  the  mine  while  the  mine  con¬ 
tinues  to  serve  the  airplane.  The  utility  of  the  airplane 
in  mining  will  be  a  commonplace  of  tomorrow,  and  the 
airplane  itself  will  improve  in  safety,  speed,  and  lift  as 
better  metals  are  developed  for  its  use. 


/few  York  Vnicereity. 


Daniel  Ongpenkeim  School  of  Aeronauttee, 
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THE  AIRPLANE 

IN 

MINING 

Universal  Adoption  by  the  Industry  Bears  Witness  to  Its  Usefulness 


WHEN  ORVILLE  WRIGHT  and 
his  brother,  the  late  Wilbur  Wright, 
skimmed  the  sand  dunes  of  Kitty 
Hawk,  North  Carolina,  on  Dec.  17,  1903 
— the  first  time  that  man  had  ever  flown 
mechanically  in  heavier-than-air  craft 
— mining  men,  in  common  with  the  rest 
of  mankind,  failed  to  recognize  the  im¬ 
portance  of  the  achievement.  In  those 
earliest  days  of  aviation  the  fact  that  a 
flying  machine,  whose  sphere  of  action 
is  the  air,  would  ever  serve  a  profession 
the  struggles  and  services  of  which  are 
so  specifically  earthbound  as  those  of 
mining  and  its  related  activities,  was 
inconceivable. 

Nevertheless,  even  before  the  air¬ 
plane  flew,  the  experimental  kites  and 
gliders  of  the  Wrights  were  casting 
what  are  now  discerned  to  be  fore¬ 
shadows  of  affinity  between  the  mining 
industry  and  the  airplane.  For  in  those 
days  the  Wright  brothers  were  pioneers ; 
and  mining  men,  by  the  nature  of  their 
calling,  are  usually  pioneers.  More 
than  that,  the  Wright  brothers  were 
prospectors ;  prospectors  looking  for¬ 
ward,  searching  for  something  and  ex¬ 
ploring  —  exploring  the  air  for  the 
secrets  of  its  conquest.  They  were  as 
truly  prospectors  as  mining  men  are 
prospectors  in  their  search  for  the 
earth’s  mineral  deposits. 

The  mining  man,  with  the  world  for 
his  field,  has  always  been  an  interna¬ 
tionalist.  Even  in  this  day  of  extreme 
nationalism,  he  limits  his  efforts  by  geo¬ 
graphical  boundaries  only  to  a  minor  de¬ 
gree.  The  airplane  offers  him  the  most 
international  means  of  transportation.  No 
other  form  can  match  the  international 
aspects  of  the  flights  of  Lindbergh  and 
of  all  transoceanic  and  around-the-world 
fliers  as  well  as  of  the  established  air¬ 
lines  of  the  world. 

The  accompanying  map  of  the  world’s 
air  routes  reveals  clearly  the  inter- 


A  miraculous  time  saver  .  .  . 
Invaluable  for  transport, 
aerial  surveying,  and  obser¬ 
vation  .  .  .  Makes  remote 
places  near,  hard  going  easy, 
lessens  traveling  risk,  and 
speeds  geological  work 


nationality  of  air  transport.  It  shows 
also  how  these  routes  reach,  connect, 
and  serve  the  world’s  mining  fields. 

As  an  adjunct  to  his  operations  in  the 
mining  areas  of  the  world,  the  mining 
man  has  long  needed  some  flexible  and 
mobile  form  of  transport.  It  was, 
therefore,  that  flexibility  and  mobility 
of  air  travel  which  the  mining  industry 
was  quick  to  recognize  in  the  airplane. 

Over  northern  bush  and  tropical 
jungle  the  mining  man  now  flies,  for 
“flying  through  the  air  is  better  than 
fighting  flies,  mud,  and  water  on  the 
damn  river,”  as  an  engineer  in  north¬ 
west  Quebec  has  so  aptly  declared. 

The  development  of  the  airplane  in 
mining  is  described  elsewhere  his¬ 
torically.  In  brief,  the  mining  industry 
recognized  right  after  the  World  War 
that  the  airplane  could  be  advantageously 
used  for  transporting  men,  supplies, 
equipment,  and  ores  to  and  from  isolated 
mine  properties.  Mining  men,  too,  saw 
immediately  the  opportunities  of  the 
airplane  for  prospecting  and  aerial 
photography  for  geological  studies. 
Though  the  first  practical  applications 
were  the  movement  of  men  and 


emergency  supplies  into  mining  areas, 
other  developments  followed  quickly. 

These  various  uses  of  the  airplane  by 
the  mining  industry  are  well  known  and 
well  established.  The  actual  costs  and 
economies  of  the  use  of  airplanes  in 
mining  vary  with  local  factors  just  as 
those  factors  make  other  mine  operation 
costs  vary  with  each  individual  case. 
However,  that  the  airplane  saves  time, 
labor,  and  money  has  been  repeatedly 
demonstrated  in  articles  and  technical 
papers.  Today  the  conclusive  proof  of 
its  practical  economy  lies  in  the  single 
fact  of  the  universal  and  extensive 
adoption  of  the  airplane  by  the  mining 
industry. 

Aside  from  its  material  utility,  the  air¬ 
plane  can  serve  the  mining  executive 
in  a  personal  relationship.  In  consider¬ 
ing  this  personal  element  the  executive 
must  answer  for  himself  the  question, 
“What  does  the  airplane  mean  to  me 
now,  or  in  my  future  ?”  *  The  answer 
should  not  be  the  emotional  or  romantic 
response,  but  the  cold  “reason  why.” 
This  personal  application  applies  par¬ 
ticularly  to  the  old  executive  of  today 
who  will  be  older  tomorrow  and  to  the 
young  executive  who  will  become  the  old 
executive  of  tomorrow. 

One  answer  can  be  found  in  an 
economic  trend,  which,  though  not  lim¬ 
ited  to  the  man  in  the  mining  industry,  is 
significant  to  him.  That  trend  is  the 
gradual  but  consistent  shift  taking  place 
in  the  age  groups  of  the  population  of 
the  United  States.  This  same  trend  is 
no  doubt  common  in  other  parts  of  the 
world  for  the  same  causes. 

That  the  life  span  of  man  has  been 
increasing  is  far  from  a  recent  dis¬ 
covery  ;  but  a  comprehensive  understand¬ 
ing  of  the  extent  of  these  increases  in 
longevity,  due  to  the  advance  of  science, 
medicine,  and  human  understanding  and 
behavior,  is  far  from  common.  This 
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lengthening  of  the  life  span  concerns  the 
future  of  each  individual.  The  airplane 
can  ease  some  of  that  concern. 

But,  first,  the  extent  of  that  age- 
group  shift  in  the  older  ages  is  en¬ 
lightening.  From  some  4  per  cent  of 
the  population  in  1850,  the  persons  over 
60  years  of  age  increased  to  about  9 
per  cent  in  1930.  This  trend,  economists 
say,  tends  to  reach  as  high  as  some  13 
per  cent  of  the  population  in  1950,  and 
possibly  20  per  cent  in  1980.  These  in¬ 
creases  in  the  older-age  group  of  our 
population  are  offset  naturally  by  de¬ 
creases  in  the  percentages  of  the 
younger  groups. 

All  this  means  that  the  mining  ex¬ 
ecutive  of  today,  whether  he  is  the  old, 
middle  aged,  or  the  young  executive, 
can  look  forward  to  continuing  in  active 
business  to  an  older  age  than  in  the 
past. 

Any  older  man  can  best  serve  by  con¬ 
serving  his  energies.  But  there  will  be 
increased  demands  on  his  time  and  for 
his  efforts  to  cover  his  far-flung  in¬ 
terests  and  duties.  He  must  travel 
speedily  but  with  comfortable  con¬ 
venience.  At  all  times  he  must  regu¬ 
late  his  efforts  in  keeping  with  his 
declining  physical  energy.  If  the  air¬ 
plane  can  serve  him  in  those  respects, 
the  airplane  substantiates  its  value  to 
the  mining  executive. 

The  executive  has  a  second  question 
in  another  human  aspect  to  ask  him¬ 
self,  and  that  is,  “What  can  the  air¬ 
plane  mean  to  my  responsibilities  to  my 
employees?”  Or,  “Does  the  airplane  fit 
into  our  policies  of  personnel  relations  ?” 

Consideration  of  social  relations  be¬ 
tween  employer  and  employee  grows  in 
importance  every  day.  These  need  not 
take  the  form  of  wholesale  social 
security  forced  on  industry  by  the  gov¬ 
ernment  regardless  of  individual  condi¬ 
tions,  but  they  do  concern  the  improve¬ 
ment  of  working  conditions.  These 
personnel  relations  take  the  form  of  aids 
to  health,  physical  and  mental  welfare, 
safety  and  sanitation,  accident  preven¬ 
tion  and  hazard  elimination,  and  com¬ 
fort  and  convenience,  with  an  increase 
of  human  efficiency. 

If  the  airplane  can  fit  into  that  social 
relations  picture  in  mining  administra¬ 
tion,  it  again  has  established  its  rightful 
place  in  the  mining  scene. 

The  airplane  influence  is  felt  by 
another  factor  in  the  mining  industry — 
namely,  the  manufacturers  of  mining 
machinery  and  equipment.  Some  of 
them  own  private  airplanes  for  execu¬ 
tives  and  salesmen.  In  the  design  and 
manufacture  of  their  machinery,  com¬ 
panies  are  considering  the  sectionalizing 
or  knocking-down  of  parts  into  units  of 
such  convenient  sizes  and  weights  as  can 
be  easily  transported  by  air.  Since  the 
factor  of  weight  and  size  has  always 
been  an  item  in  mining  transport,  manu¬ 
facturers  are  readily  adapting  their 
products  to  meet  airplane  limitations. 
Furthermore,  airplane  companies  are  be¬ 
ginning  to  collaborate  with  mining-ma¬ 


chinery  manufacturers  in  adapting  cargo 
space  for  machinery  requirements. 

The  mining  industry,  in  turn,  serves 
the  airplane  in  supplying  it  with  metals 
and  their  alloys,  which  go  into  the  con¬ 
struction  of  modern  aircraft.  A  table, 
showing  what  and  where  some  of  these 
mining  products  contribute  to  the  air¬ 
plane  in  increasing  extent,  appears  else¬ 
where. 

The  airplane  of  the  future  can  call 
more  and  more  upon  the  mining  in¬ 
dustry  for  the  basic  materials  to  be  used 
in  making  better  airplanes  and  even 
bigger  ones,  and,  incidentally,  the  bigger 
the  airplane  the  more  certain  it  is  to 


uses  of  the  airplane  in  mining  are  not 
mentioned  in  any  particular  geographi¬ 
cal  reference  does  not  imply  that  they 
do  not  exist  there.  Manifestly,  the  air¬ 
plane  is  far  more  applicable  to  mining 
operations  in  some  countries  than  in 
others. 

The  airplane  will  not,  however,  cure 
all  mining  transportation  ills.  It  will 
always  be  only  one  of  various  forms  of 
mining  transport.  It  has  its  limitations. 


PoKT  of  SpoiH 


WORLD  AIR  ROUTES 

here  shown,  reach,  serve,  and  connect  the 
world’s  mining  areas,  spanning  oceans  and 
crossing  continents.  Those  in  operation 
shown  in  full  lines;  those  proposed,  in 
broken  lines 


be  of  all-metal  construction.  The  future, 
too,  may  find  new  applications  for  the 
airplane  in  mining.  Present  universal 
uses  demonstrate  its  utility  through  per¬ 
formance,  a  standard  by  which  the 
mining  industry  judges  all  mining  ma¬ 
chinery. 

There  is  bound  to  be  considerable 
overlapping  in  any  survey  of  the  air¬ 
plane  in  mining  according  to  geo¬ 
graphical  usages.  But  repetition  is  the 
strongest  of  all  proofs  of  justification. 
Furthermore,  the  fact  that  all  of  the 


some  of  which  may  be  entirely  over¬ 
come,  though  others  may  not.  One  of 
its  chief  drawbacks  today  is  the  need 
for  suitable  landing  fields  for  its  regular 
take-offs  and  landings,  convenient  to 
mining  properties.  For  this  reason 
alone  Canada  should  lead  in  mining 
aviation,  because  her  innumerable  lakes 
provide  a  myriad  of  landing  facilities. 

In  addition,  whereas  the  United  States 
has  been  well  combed  for  mineral  re¬ 
sources  and  has  railroads,  highways,  and 
roads  reaching  into  her  utmost  regions, 
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Canada  has  vast  potential  areas  for  ex¬ 
ploration  and  development  which  can  be 
reached  only  by  man  and  dog  power,  or 
by  canoe,  or  by  airplane. 

The  Canadian  mining  industry  is  get¬ 
ting  the  maximum  of  all-around  utility 
from  its  airplanes.  Canada’s  airplane- 
in-mining  picture  is  a  most  complete 
one.  What  is  of  most  importance,  how¬ 
ever,  is  that  the  use  of  the  airplane  in 
Canadian  mining  has  now  become  a 


and  photographic  survey  in  Rhodesia.’ 
Double  honorable  mention  goes  to 
Australia  for  the  aerial  survey  by  the 
Western  Mining  Corporation,*  in  which 
radio  communication  was  employed,  and 
for  Australia's  £150,000  aerial  geological 
and  geophysical  survey  of  parts  of  the 
states  of  Queensland,  Northern  Terri¬ 
tory,  and  Western  Australia  which  lie 
north  of  22  deg.  south  latitude.* 

Though  that  section  of  New  Guinea 


picks  and  shaving  soap  to  knocked-down 
dredges  for  the  men  of  the  gold  fields. 

A  figure  of  7,679  tons  of  airplane 
freight,  whether  it  be  long,  short,  or 
metric  tons,  equals  well  over  15,300,000 
lb.  minimum.  Airplane  express  car¬ 
riage  in  the  United  States  for  1934  was 
less  than  one-quarter  of  that  figure,  and 
even  Canada,  in  1934,  did  not  equal 
New  Guinea’s  aerial  freight  tonnage. 

However,  comparison  of  figures  com¬ 
puted  on  a  pound-mile  basis  rather  than 
straight  pound  or  ton  figures  would  be 
far  more  illustrative  of  the  magnitude 


Denoyer’s  Semi- ellip+Ical  Projection 


commonplace  routine  job,  whether  it  be 
the  transportation  of  men,  supplies, 
equipment,  ores,  mail,  the  sick  and  in¬ 
jured,  or  for  geological  studies  or  aerial 
mapping. 

However,  the  rest  of  the  world  must 
not  be  overlooked  in  any  consideration 
of  the  airplane  in  mining.  The  relative 
rank  of  all  countries  according  to  volume 
of  use  of  the  airplane  in  mining  is 
difficult  of  rating.  But  let  honorable 
mention  be  awarded  to  Africa  for  her 
52,000  square  miles  of  aerial  geological 


mandated  to  Australia  is  small  in  area, 
as  compared  to  the  other  countries  men¬ 
tioned,  she  is  far  from  small  in  her  use 
of  the  airplane  in  carrying  mining 
freight.  The  1934  Report  of  the  Con¬ 
troller  of  Civil  Aviation  for  the  Com¬ 
monwealth  of  Australia  places  the  total 
freight  carried  by  airplane  from  the 
ports  of  New  Guinea  into  her  gold  fields 
at  7,679  tons.  All  of  that  tonnage 
belongs  to  the  mining  industry  and 
varies  from  hairpins  and  cosmetics  to 
pianos  for  the  ladies,  and  from  tooth- 


of  aerial  freight  or  express  transport  in 
mining. 

Let  the  mining  industry,  therefore, 
present  to  little  New  Guinea,  the  min¬ 
ing  “Flying  Cross”  medal  of  honor  for 
its  heavy  duty  or  mass  haulage  use  of 
the  airplane  in  mining.  And  let  the 
mining  industry,  too,  award  a  mining 
“Flying  Cross”  to  Canada.  But  oak 
leaves  or  palms  and  a  citation  should  be 
added  for  her  complete  application  of 
the  airplane  to  mining,  and  because  that 
completeness  is  taken  as  a  matter  of 
course  by  the  flying  miners,  prospectors,, 
and  geologists  of  Canada,  to  whom  fly¬ 
ing  is  merely  a  part  of  a  day’s  work  in 
Great  Lakes  summers  and  in  Arctic 
winters. 

^B.dM.J.  Sept.  4,  1926,  and  Jan.  12,  1929. 

*E.dM.J.  March,  1934. 

•E.AM.  J.  October,  1934. 
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planes  equipped  with  skis  having  been 
used  at  that  time  in  the  transportation 
of  oil-company  officials  from  Edmon¬ 
ton  to  the  scene  of  petroleum  discoveries 
on  the  Mackenzie  River,  near  the  Arctic 
Circle.  A  short  time  later,  under  Gov¬ 
ernment  auspices,  aerial  photography 
was  being  experimented  with  as  a  means 
of  mapping  large  areas  of  the  lake- 
dotted  Canadian,  or  Pre-Cambrian, 
Shield,  and  Government  aircraft  were 
patrolling  parts  of  that  potential  min¬ 
eral  territory  for  the  suppression  of 
forest  fires.  Commercial  aviation  com¬ 
panies  took  up  sketching  of  forest  areas,  . 
and  in  some  instances  used  photography, 
for  the  evaluation  of  forest  resources. 
By  1924  the  making  of  maps,  suitable 
as  a  guide  to  prospecting,  for  depicting 
forest  cover  and  other  resources,  had 
been  revolutionized  by  aerial  pho¬ 
tography.  A  Royal  Canadian  Air  Force 
plane,  during  the  taking  of  photographs, 
in  that  year  flew  over  Reindeer  Lake, 
in  northeastern  Saskatchewan,  in  one 
of  the  most  brilliant  flying  accomplish¬ 
ments  up  to  that  time. 

Following  the  Great  War,  the  Canadian 
Government  received  from  Great  Britain 
a  donation  of  a  large  number  of  planes, 
and  steps  were  taken  immediately  to 
engage  these  aircraft  under  Canadian 
pilots  in  the  conservation  and  develop¬ 
ment  of  natural  resources,  especially  in 
the  more  remote  parts  of  the  country. 
For  some  years  no  attempt  was  made 
to  develop  air  communications  between 
cities  and  thus  parallel  and  compete 
with  the  railways,  the  civil  government 
air  operations  from  the  beginning  being 
designed  to  lead  the  way  and  foster  de¬ 
velopment  in  the  hinterland  reached 
only  by  canoe  or  river  steamer  in  sum¬ 
mer  and  dog  team  in  the  winter.  It  was 
thus  that  Canada’s  airmen,  experienced 
in  France,  began  a  series  of  exploits 
that  in  their  effect  on  economic  develop¬ 
ment  have  no  parallel  throughout  the 
world. 

Such  early  activities  as  have  been 
mentioned  familiarized  airmen  with  fly¬ 
ing  conditions  in  northern  Canada,  and 
over  the  intervening  years  hundreds  of 
thousands  of  square  miles  of  northern 
territory  have  been  mapped  topographi¬ 
cally  with  the  aid  of  aerial  photographs. 
Very  soon  prospectors  saw  the  possi¬ 
bilities  of  air  transportation  and  were 
forcing  aviation  development.  Com¬ 
mercial  companies  accepted  the  chal¬ 
lenge  to  unlock  the  North,  and  soon  it 
was  their  proud  boast  that  on  notice  of 
a  day  or  two  they  could  set  down  a 
prospector  with  his  canoe  and  outfit  at 
any  selected  point  in  continental  Canada 
to  the  shores  of  the  Arctic. 

The  first  notable  airplane  prospecting 
adventure  was  that  piloted  by  Lieut.- 
Col.  J.  Scott  Williams,  who,  in  1925, 
with  a  heavy  flying  boat,  flew  a  party 
of  prospectors  headed  by  Archibald 
Little,  mining  engineer  of  Detroit,  into 
the  ,Cassiar  country  of  northern  British 
Columbia.  Throughout  a  period  of  three 
months  the  prospectors  were  set  down 
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Aviation  has  advanced  by  decades  the  exploration  and  development 
of  Northern  regions,  expediting  geological  surveys  and  transporting 
men,  machinery,  and  supplies 


Hoa.  W.  A.  Gordon 

Until  recently  Minister  of  Mines 
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A  FULL  LOAD,  inclndinar  a  canoe  with  outboard  motor.  This  plane  is  about 
to  leave  Dominion  Skyways*  base  at  Ronyn,  in  northwestern  Quebec,  with  small 
prospecting  party  completely  equipped  with  supplies 


for  side  trips  at  point  after  point,  in¬ 
cluding  Dease  Lake,  McDame’s  Creek, 
Liard  Post,  which  is  in  the  Northwest 
Territories,  and  Frances  Lake,  the  lat¬ 
ter  located  130  miles  north  of  the 
Yukon-British  Columbia  boundary.  In 
the  following  year  Northern  Syndicate, 
Ltd.,  in  two  months’  operation,  pros¬ 
pected  around  Great  Slave  Lake,  pene¬ 
trating  to  the  “barren  lands,”  of  treeless 
country,  of  the  Northwest  Territories. 
These  demonstrations  of  the  value 
of  the  plane  in  prospecting  resulted 
in  rapid  development,  and,  as  the 
individual  prospector  was  unable  to 
bear  the  expense  involved,  aerial  ex¬ 
ploration  companies  were  soon  organ¬ 
ized  and  in  operation.  Northern  Aerial 
Mineral  Exploration,  Ltd.,  familiarly 
known  as  N.A.M.E. ;  Dominion  Ex¬ 
plorers,  Ltd. ;  and  Prospectors  Airways, 
Ltd.,  each  started  activities  in  1928,  and 
a  year  later  Consolidated  Mining  & 
Smelting  Company  of  Canada,  Ltd.,  es¬ 
tablished  its  own  fleet  of  planes  for 
transportation  of  the  company’s  pros¬ 
pectors  and  engineers.  Within  two 
years  of  the  beginning  of  large-scale 
prospecting  with  the  aid  of  planes,  the 
Northwest  Territories  had  been  criss¬ 
crossed  in  all  directions  by  flights 
which  reached  as  far  north  as  Corona¬ 
tion  Gulf  and  Victoria  Island,  in  the 
Arctic.  The  Yukon  was  the  scene  of 
similar  prospecting  activities  and  also 
northern  Ontario  and  Quebec,  flights 
east  of  Hudson  Bay  extending  as  far 
north  as  Hudson  Strait. 

To  elaborate  the  scope  and  importance 
of  the  plane  in  prospecting  the  northern 
regions  of  Canada  would  be  superfluous. 
It  advanced  the  opening  up  of  these 
territories  by  decades  and  resulted  in 
many  mineral  discoveries,  notably  the 
silver  and  pitchblende  deposits  of  Great 


Bear  Lake,  discovered  in  1930.  In  one 
year,  1929,  three  of  the  exploration  com¬ 
panies,  operating  with  a  combined  fleet 
of  24  aircraft,  reported  a  total  of  174,- 
000  square  miles  explored  from  the  air. 
The  same  companies  flew  half  a  mil¬ 
lion  miles  and  carried  close  to  a  million 
pounds  of  supplies  and  equipment  for 
the  maintenance  of  their  prospecting 
parties. 

Paralleling  the  growth  in  the  use  of 
aircraft  for  prospecting  has  been  the  de¬ 
velopment  of  freight-carrying  business 
to  serve  established  mining  camps,  the 
first  air  route  in  Canada  for  the  con¬ 
veyance  of  passengers,  mail,  and  freight 
being  that  which  began  service  to  the 
Rouyn  gold-copper  field  in  1924.  In 
the  late  fall  of  1925,  with  freeze-up  at 
hand  and  canoe  transport  an  impossi¬ 
bility,  closing  down  of  development 
operations  in  the  newly  discovered  Red 
Lake  gold  field,  in  northern  Ontario, 
was  circumvented  by  the  pressing  into 
service  of  aircraft  loaned  by  the  Ontario 
Government  Air  Force  for  the  carrying 
in  of  supplies,  thus  greatly  advancing 
the  beginning  of  production  from  that 
field.  Through  the  transportation  by 
air  of  40  men  and  35  tons  of  supplies, 
including  diamond-drilling  equipment, 
one  hundred  miles  into  the  Sherritt- 
Gordon  property,  in  1927,  the  mining 
group  having  that  development  in  hand 
was  enabled  to  prove  up  the  mineral  de¬ 
posits  and  secure  the  building  of  a  rail¬ 
way  many  months  ahead  of  schedule. 
Today  the  plane  is  making  possible  the 
development  of  mineral  discoveries  far 
back  from  the  railways  with  extraordi¬ 
nary  rapidity,  and  it  is  common  practice 
not  only  to  fly  in  drilling  equipment  but 
mining  machinery  of  all  sorts,  includ¬ 
ing  diesel  engines  and  small  gold-mill¬ 
ing  plants.  There  is  no  limit  to  the 


variety  of  freight  handled.  Recently  a 
team  of  oxen  was  flown  into  the 
Chibougamau  mining  camp,  in  northern 
Quebec. 

Coupled  with  the  practical  utility  of 
the  airplane  for  transportation  of  pros¬ 
pectors  and  of  mining  supplies  and 
equipment  is  its  value  for  observation 
purposes,  and  a  number  of  discoveries 
from  the  air  of  interesting  geological 
formations,  like  the  large  mound  at  Rot- 
tenstone  Lake,  in  northern  Saskatche¬ 
wan,  have  been  reported  and  found  on 
investigation  to  contain  values  in  cop¬ 
per  and  nickel.  Ever  since  the  organ¬ 
ization  of  the  aerial  exploration  com¬ 
panies,  air  observation  has  been  the 
means  of  selecting  areas  in  which  to 
place  prospecting  parties  for  grotmd  in¬ 
vestigations.  Aerial  observation  has 
served  at  the  very  least  to  eliminate 
much  unfavorable  ground  for  prospect¬ 
ing,  and  particularly  is  this  so  in  the 
treeless  plains  of  the  northern  sections 
of  Canada,  where  over  great  areas  the 
rocks  are  clearly  exposed  to  view. 

Naturally,  the  airplane  has  come  into 
use  by  the  Greological  Survey  of  Canada, 
which  for  several  years  has  had  its 
advantages  for  transportation  and  obser¬ 
vation.  This  year  the  Federal  Govern¬ 
ment  of  Canada  provided  a  special  al¬ 
lotment  of  $1,000,000  for  geological 
surveys  and  investigations  to  speed  up  the 
location  of  areas  favorable  to  prospect¬ 
ing  for  gold  and  other  economic  min¬ 
erals.  Field  men  have  been  placed  out 
on  some  65  separate  geological  and 
topographical  projects,  embracing  areas 
in  eight  provinces,  the  Northwest  Terri¬ 
tories,  and  the  Yukon.  Some  of  the 
parties  are  working  in  northerly  dis¬ 
tricts  which  but  for  the  economic  ad¬ 
vancement  made  possible  by  the  airplane 
would  have  had  little  interest  to  the  Sur-. 
vey  for  years  to  come.  Now,  however, 
in  order  to  keep  up  with  the  prospector 
and  render  him  adequate  service,  the 
Government  must  be  able  to  place  geo¬ 
logical  parties  in  any  location  to  the 
rim  of  the  Arctic. 

Where  formerly  the  Geological  Sur¬ 
vey  had  only  casual  assistance  from  air¬ 
craft,  this  instrument  to  speeded-up 
progress  has  now  come  into  extensive 
use  in  carrying  out  field  programs.  Last 
year,  for  instance,  one  of  the  geologists 
in  charge  of  work,  through  the  co¬ 
operation  of  the  Provincial  authorities 
of  Sa.skatchewan,  had  a  plane  at  his  dis¬ 
posal  for  full-season  use  in  transporta¬ 
tion  and  observation.  This  year  sev¬ 
eral  of  the  chiefs  of  geological  parties 
were  authorized  to  employ  aircraft,  and 
one  of  the  geologists  now  in  the  field  has 
full-time  use  of  an  airplane  for  placing 
sub-parties.  This  particular  geolc^cal 
reconnaissance  is  in  the  most  northerly 
part  of  the  Province  of  Manitoba,  re¬ 
mote  from  settlements,  and  it  is  expected 
that  through  the  use  of  the  plane  a  vastly 
greater  amount  of  information  will  be 
brought  back  for  the  benefit  of  the  mining 
industry  than  would  otherwise  have  been 
possible. 
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Airplanes  an  Aid 
In  Geologic  Studies 

A  Comparison  of  Field  Work  Conditions  in  1914  and  1935 

F.  J,  Alcock 

Geological  Survey  of  Canada 


TWENTY-ONE  YEARS  AGO, 
in  1914,  I  started  work  on  my 
first  independent  assignment  of 
geological  mapping  in  the  field  in  which 
I  was  engaged  during  the  current  field 
season.  The  area  is  a  belt  of  country 
lying  along  the  north  side  of  Lake 
Athabaska  in  the  Provinces  of  Sas¬ 
katchewan  and  Alberta  ’  of  western 
Canada.  Discovery  of  gold  in  the  sum¬ 
mer  of  1934  in  the  region  surrounding 
Beaverlodge  Bay,  in  the  former  Prov¬ 
ince,  and  a  resulting  rush  to  stake  claims 
which  continued  on  through  the  winter 
months  to  the  present  season,  are  the 
reasons  for  renewed  studies  of  this  field. 
Conditions  under  which  geological  in¬ 
vestigations  were  carried  out  this  sea¬ 
son,  as  compared  with  those  prevailing 
twenty  years  ago,  form  the  subject  mat¬ 
ter  of  the  present  article.  The  chief 
difference  fall  under  three  heads : 
greater  ease  of  access  to  the  field, 
greater  ease  of  movement  during  the 
actual  field  work,  and  good  maps  for 
travel  and  for  assembly  of  the  geo¬ 
logical  information.  In  all  of  these  con¬ 
nections  the  use  of  aircraft  has  played 
and  is  playing  a  most  important  role. 

The  route  to  the  Laice  Athabaska 
country  in  1914  was  from  the  end  of 
steel  at  Athabaska  Landing,  on  Atha¬ 
baska  River,  and  down  that  stream  by 
scow  to  the  lake.  Supplies  for  all  the 
trading  posts  in  the  Athabaska-Mac- 
Kenzie  region  followed  this  route.  It 
was  necessary  to  employ  scows  rather 
than  river  steamers,  owing  to  the  fact 
that  some  80  miles  of  rapids  and  swift 
water  is  encountered  in  the  section  of 
the  river  above  Fort  McMurray,  situ¬ 
ated  at  the  junction  of  the  Clearwater 
River  with  the  Athabaska.  Floating 
downstream  by  scow  meant  a  long, 
tedious  journey,  and  return  in  the  au¬ 
tumn  was  still  slower,  for  our  scow  had 
to  be  tracked  or  dragged  upstream 
through  all  the  swift  water.  The  re¬ 
sult  was  that  about  half  the  season  was 
spent  in  reaching  and  returning  from 
the  field.  In  fact,  though  the  party  left 
Ottawa  in  early  May  and  did  not  ar¬ 
rive  back  until  late  October,  the  actual 
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time  spent  on  field  work  in  the  region 
to  be  investigated  was  but  little  more 
than  two  months. 

In  1918  a  line  of  railway  from  Ed¬ 
monton  reached  a  point  close  to  Mc¬ 
Murray  below  all  the  rapids  of  the 
Athabaska,  and  from  then  on  train  and 
river  steamer  have  offered  an  easy  and 
comparatively  quick  means  of  access  to 
the  lake.  In  addition,  there  is  steamer 
service  along  the  lake  to  its  extreme 
eastern  end,  a  distance  of  approximately 
200  miles. 

This  present  season  the  members  of 
the  Geological  Survey  party  assembled 
at  Edmonton,  and  the  trip  from  there 
by  rail  to  Waterways,  by  river  steamer 
from  Waterways  to  the  mouth  of  the 
Athabaska  River,  and  along  Lake  Atha¬ 
baska  to  Beaverlodge  by  a  second 
steamer,  occupied  only  five  days  alto¬ 
gether,  including  delays  while  making 
connections  and  handling  freight.  An 
equally  quick  or  probably  quicker  re¬ 
turn  journey  was  in  prospect  at  the 
close  of  the  field  season.  Better  means 
of  access  has  therefore  lengthened  the 
actual  working  season  approximately 
100  per  cent. 

For  ^hose  who  desire  to  make  the 
journey  to  and  from  the  area  of  in¬ 
terest  in  hours  instead  of  days  there  is 
airplane  service  to  Beaverlodge  from 
Edmonton,  from  Waterways  and  from 
Prince  Albert.  Mail  comes  in  by  plane 
at  least  once  a  week,  and  a  radio  sta¬ 
tion  at  Beaverlodge  operated  by  Cana¬ 
dian  Airways  makes  telegraphic  com¬ 
munication  with  outside  points  possible 
at  all  times.  The  most  important  min¬ 
eral  finds  made  so  far  lie  right  on  or 
close  to  the  lake  shore,  and  consequently 
from  the  point  of  view  of  access  the  lo¬ 
cation  is  almost  ideal. 

The  degree  of  ease  of  movement  for 
doing  geological  work  in  the  region  is 
now  quite  different  from  what  it  for¬ 
merly  was.  In  the  early  work  travel 
along  the  lake  was  by  canoe,  and  the 
only  escape  from  paddling  was  when 
a  favorable  wind  afforded  an  opportu¬ 
nity  to  hoist  a  sail. 

During  the  present  season  an  attempt 
was  made  to  extend  the  geological  map¬ 
ping  from  the  shore  of  the  lake  north¬ 
ward  to  the  northern  border  of  the 


Province  of  Saskatchewan.  The  strip 
of  country  examined  has  a  length  in  an 
east-and-west  direction  of  approxi¬ 
mately  150  miles  and  a  width  north  and 
south  of  about  50  miles.  To,  cover  this 
area  the  party  was  divided  into  eight 
groups  or  sub-parties.  One  of  these 
confined  its  attention  to  a  few  hundred 
square  miles  of  country  around  Beaver¬ 
lodge  Bay  where  gold  finds  have  been 
made.  The  other  seven,  each  consist¬ 
ing  of  four  men  and  two  canoes,  were 
allotted  sections  of  the  surrounding  belt, 
and  it  was  their  function  to  see  as  much 
as  possible  of  their  respective  areas,  so 
that  there  would  be  no  large  vacancy 
left  unexamined. 

To  place  them  at  strategic  places  in 
their  fields  from  which  they  can  radiate 
out,  airplane  transportation  was  used. 
Each  party,  including  men,  canoes,  camp 
equipment,  and  supplies,  was  flown  to  a 
lake  of  considerable  size,  from  which 
canoe  routes  could  be  followed  in  dif- 


• 

Today,  better  topographic 
maps  are  available,  pre¬ 
pared  from  aerial  photo¬ 
graphs  .  .  .  More  ground 
is  covered  by  sub-parties, 
transported  with  supplies 
to  strategic  points  .  .  .  Su¬ 
pervision  of  work  is  easier, 
by  bi-weekly  trips... Work¬ 
ing  season  has  been  length¬ 
ened  100  per  cent 


ferent  directions.  Each  had  also  a  route 
which  would  bring  it  out  to  Lake  Atha¬ 
baska  toward  the  close  of  the  field  sea¬ 
son.  Since  in  places  north  of  the  lake 
the  country  is  high  and  the  streams  are 
small,  necessitating  many  long  portages, 
the  use  of  the  airplane  obviated  the  ne¬ 
cessity  of  making  two  trips  over. these 
difficult  routes.  The  single  return  trip 
downstream  in  the  fall  was  enough  to 
furnish  the  necessary  geological  infor¬ 
mation  concerning  them.  Bi-weekly 
visits  by  myself  by  plane  to  each  of 
these  sub-parties  afforded  the  necessary 
supervision,  and  later  in  the  season 
more  supplies  were  taken  to  the  groups 
or  cached  at  places  where  they  could  be 
conveniently  picked  up.  The  use  of  air¬ 
craft  thus  cut  to  a  minimum  the  amount 
of  portaging,  which  in  this  country, 
even  under  the  best  of  conditions,  takes 
up  so  considerable  a  part  of  the  geolo¬ 
gist’s  time  and  energy.  The  area  which 
can  be  covered  under  these  conditions 
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is  therefore  much  greater  than  if  a 
party  has  to  look  after  itself  entirely. 

Perhaps,  however,  the  greatest  and 
most  appreciated  change  which  geolo¬ 
gists  working  today  in  many  of  the 
Pre-Cambrian  areas  of  western  Canada 
experience,  as  compared  with  conditions 
only  a  few  years  ago,  is  having  at  their 
disposal  topographic  maps  prepared 
from  aerial  photographs  of  the  country 
which  they  are  examining.  The  Ca¬ 
nadian  Shield,  that  vast  area  of  some 
two  million  square  miles  surrounding 
Hudson  Bay,  and  which  in  so  many 
places  is  proving  such  an  inviting  coun¬ 
try  for  the  prospector,  is  admirably 


With  these  maps  one  can  plan  his  route 
of  travel,  determine  the  length  of  the 
portages  between  lakes,  and  never  be 
in  the  least  difficulty  about  knowing 
where  he  is  at  any  moment.  The  shores 
of  the  lakes  are  so  irregular  and  there 
are  so  many  islands  that  locating  one¬ 
self  at  all  times  is  a  very  simple  matter. 

To  one  who  has  had  experience  in 
such  a  country,  a  considerable  amount 
of  geological  information  is  immediately 
suggested  by  a  study  of  these  maps 
even  before  any  ground  work  has  been 
done.  One  can  infer  to  a  large  extent 
where  rocky  shores  predominate  and 
where,  on  the  other  hand,  wide  areas 


to  be  left  unvisited,  owing  to  the  fact 
that  the  portage  routes  to  them  were 
too  arduous  to  take  canoes  over  in  the 
short  time  available  for  the  work.  Some 
information  about  the  geology  of  these 
sections  could  be  obtained  by  observa¬ 
tion  during  flights  overhead  and  by  mak¬ 
ing  occasional  landings  to  examine  the 
rocks.  It  is  possible,  too,  that  some  of 
these  vacancies  can  be  filled  with  a  fair 
degree  of  confidence  by  projecting 
known  contacts  in  conjunction  with  a 
study  of  the  air  photographs.  It  was 
desirable,  of  course,  to  limit  as  much 
as  possible  the  areas  filled  in  in  this 
way  and  to  make  certain  that  enough  of 


PLOTTING  GBID,  developed  by  Topographical  Survey  of  Canada,  enperimposed  on  an 
obUqne  aiSrial  photograph  for  compilation  of  a  topographic  map  of  the  area  shown. 
This  procedure  is  making  possible  the  rapid  mapping  of  Canada’s  North,  a  development 
that  is  perhaps  the  most  appreciated  by  field  geologists 


adapted  to  being  mapped  from  the  air. 
It  is  on  the  whole  a  region  of  low  relief 
and  is  dotted  with  lakes  of  all  sizes, 
shapes,  and  patterns,  a  heritage  from 
the  days  of  Pleistocene  glaciation  when 
the  drainage  systems  were  completely 
disorganized  by  the  continental  ice 
sheets.  To  survey  a  section  of  this 
country  by  ordinary  ground  methods  is 
a  most  laborious  task.  To  photograph 
it  from  the  air  is  a  quick  matter,  and 
maps  compiled  from  such  pictures, 
where  there  is  even  a  minimum  of  con¬ 
trol,  have  a  high  degree  of  accuracy. 
The  topographic  maps  prepared  in  this 
manner  of  the  country  north  of  Lake 
Athabaska  which  was  examined  this 
year  present  a  perfect  maze  of  lakes. 


of  sand-plain  country  occur.  In  the 
rocky  belts,  curving  patterns  of  lakes 
and  streams  suggest  a  structural  control 
and  commonly  mean  that  the  rocks 
bordering  such  lakes  are  softer  schists 
or  sediments  swinging  around  larger 
masses  of  harder  granite  or  granite- 
gneiss.  Where  such  contacts  are  lo¬ 
cated  from  ground  observations  they 
can  in  places  be  projected  by  observa¬ 
tion  during  a  flight  overhead  or  from  a 
study  of  the  aerial  photographs  from 
which  the  topographic  map  was  com¬ 
piled. 

In  the  geological  mapping  that  I  car¬ 
ried  out  this  season,  most  of  the  country 
was  to  be  examined  on  the  ground. 
Certain  sections,  however,  were  bound 


the  country  was  examined  by  ground 
observations  to  obviate  the  possibility 
that  any  large  area  of  likely  prospecting 
territory  would  be  overlooked. 

Used  with  caution  the  topographic 
map,  therefore,  is  not  only  a  route  map 
but  is  also  a  sort  of  preliminary  geo¬ 
logical  one.  It  is  the  greatest  asset 
which  the  use  of  aircraft  has  given  to 
the  geologist.  The  contrast  of  working 
with  such  a  help  at  his  disposal,  and  of 
undertaking  the  geological  exploration 
of  a  region  where  he  has  to  do  all  his 
own  surveying  in  order  to  have  a  base 
upon  which  to  compile  his  geological 
information,  can  be  fully  appreciated 
only  by  those  who  have  worked  exten¬ 
sively  under  both  sets  of  conditions. 
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ROUTES  over  which  Canadian  Air* 
ways  carried  five  and  three-quarter 


Aerial 


NO  COUNTRY  demonstrates  bet¬ 
ter  than  Canada  the  complete 
adoption  and  utilization  of  the 
airplane  in  mining  operations.  Today, 
somewhere  in  the  Dominion,  geologists, 
prospectors,  and  mining  officials  are 
flying  to  and  from  their  fields  of 
study  and  exploration.  Today  maps 
of  extensive  unknown  areas  are  being 
made  from  aerial  photographic  surveys 
for  the  many  varied  and  important  uses 
to  which  the  Canadian  Topographical 
Survey  maps  are  put  by  geologists, 
prospectors,  and  mining  men.  Today 
and  every  day  in  Canada  airplanes  are 
carrying  men,  supplies,  and  equipment 
into  mining  areas  and  flying  out  men, 
ores,  and  material.  So  interrelated  have 
all  these  forms  of  aerial  transport  be¬ 
come  that  a  clear-cut  distinction  can  no 
longer  be  made  between  the  aerial  move¬ 
ment  of  men,  supplies,  equipment  or  ores. 

However,  air  transport  operating  con¬ 
ditions  in  Canada  differ  from  those  pre¬ 
vailing  in  other  countries.  A  mention  of 
a  few  of  these  distinctions  is  necessary 
for  the  full  significance  and  interpretation 
of  any  figures  of  Canadian  mining 
operations.  In  the  United  States,  to 
mention  a  well-known  comparison,  air 
transport  of  mail,  passengers,  and  ex¬ 
press  is  primarily  between  cities  of 
large  population  and  intensive  business 
activity.  Daily  schedules  are  maintained 
from  coast  to  coast  throughout  the  year 
with  huge  transport  planes  operating 
in  and  out  of  well-equipped  airports. 
The  leadership  of  the  United  States  in 
mail  and  passenger  transport  is  no 
longer  news.  And  in  its  air-transport 
picture,  express  ranks  definitely  third 
in  importance  and  bulk. 

In  Canadian  air  transport  the  move¬ 
ment  of  express  and  freight  ranks  first, 
and  ahead  of  passenger  and  mail  traffic. 
Daily  schedules  are  as  yet  maintained 
only  in  areas  around  the  big  cities  and 
in  highly  active  mining  fields.  Else¬ 
where,  regular  routes  are  flown  on 
schedules  which  vary  from  four  times 
a  week  to  once  a  week  and  once  a 
month.  In  other  parts  the  bulk  of  air 
transport  is  charter  service.  ALso, 
routes  and  schedules  shift  with  the  sea¬ 
sons  and  with  the  varying  needs  ot  a 
community. 

Air  transport  in  Canada,  furthermore, 
is  primarily  between  points  on  the  rail¬ 
roads  and  sparsely  populated,  widely 
scattered  sections  in  the  interior. 

The  mining  industry's  chief  interest 
in  the  premier  position  of  express  and 
freight  traffic  in  Canada's  air  transport 
lies  in  the  fact  that  fully  90  per  cent 
of  this  air  express  and  freight  belongs 
to  mining  operations. 


Transport  a 
in  the 
Dominion’s 
Mining 
Industry 


Movement  of  express  and 
freight  outranks  that  of  pas¬ 
sengers  and  mail  .  .  .  Routes 
and  schedules  vary  with  the 
seasons  and  the  needs  of 
the  communities  served 

• 

The  manner  in  which  two  million 
square  miles  of  wilderness  in  the 
Canadian  North  have  been  made  readily 
accessible  to  the  prospector  through  air 
travel  constitutes  a  fascinating  story, 
but  the  establishment  of  producing 
mines  in  areas  that  a  decade  ago  were 
blank  spaces  on  the  map  is  an  even 
more  startling  record  of  achievement. 

In  1934,  Eldorado  Gold  Mines  mar¬ 
keted  the  first  radium  produced  from 
the  immensely  rich  pitchblende  ore  dis- 


THi:  “NOSE  HANGAR, “  contrived  by 
northern  fllerb  as  a  winter  sbeiter  for  me¬ 
chanics  when  need  for  overhaniinc  ships 
arises  in  the  bash.  Thronyh  the  canvas- 
covered  side,  at  the  riyht,  the  piane’s  for¬ 
ward  section  is  thrust,  the  cloth  beiny 
secured  snugly  about  it  for  protection 


Factor 


covered  on  Great  Bear  Lake.  Eldorado’s 
refinery  is  at  Port  Hope,  on  Lake  On¬ 
tario.  The  mine  is  something  over 
3,000  miles  distant — within  a  day’s  walk 
of  the  Arctic  Circle.  Railway  com¬ 
munication  bridges  2,500  miles  of  that 
g^p,  but  there  remains  another  821 
miles  where  for  the  greater  part  of  the 
year  even  water  transport  is  paralyzed 
by  the  grip  of  winter.  It  is  here  that 
Mackenzie  Air  Service,  Ltd.,  partici¬ 
pates  prominently  in  the  picture. 

For  the  past  two  years  the  company 
has  been  responsible  for  the  transporta¬ 
tion  of  men  and  emergency  supplies  to 
the  mine  from  the  railhead  at  Fort 
McMurray,  Fokker  Supers  and  Fair- 
child  71 -Cs  being  used,  but  in  March 
of  the  present  year  a  Bellanca  aircruiser 
was  put  on  the  run.  With  the  two-ton 
pay  load  of  this  ship  it  has  become  prac¬ 
ticable  to  fly  concentrates  from  the  mine 
to  the  railhead  during  the  season  when 
the  1,400-mile  water  route  is  closed. 
During  the  spring  of  1935,  when  it  first 
went  into  service,  the  aircruiser  was 
operating  with  express-train  regularity 
over  the  821-mile  aif’iine.  In  one  month, 
ten  days  of  which  were  the  worst  sort 
of  weather,  30,537  lb.  of  concentrates 
were  flown  from  mine  to  railhead  and 
35,000  lb.  of  supplies  and  passengers 
were  carried  on  the  return  journey. 

During  the  period  mentioned  in  the 
foregoing  it  was  not  unusual  to  be 
flying  with  the  temperature  at  35  below 
zero ;  yet  there  were  periods  when 
warm  spells  brought  about  sticky  snow, 
the  bane  of  the  bush  pilot.  In  the  latter 
instances  the  controllable-pitch  propel¬ 
ler  proved  invaluable,  getting  the  ship 
off  where,  in  the  customary  high-pitch 
position,  it  would  have  been  impossible 
to  move. 

Owing  to  the  hardship  of  servicing 
engines  in  the  open  when  temperatures 
are  likely  to  go  as  low  as  70  deg.  F. 
below  zero,  single-engined  aircraft  are 
favored  in  the  North.  The  matter  of 
speed  is  particularly  vital  where  the  in¬ 
different  light  conditions  of  a  Far 
Northern  latitude  have  to  be  taken  into 
consideration. 

Ships  of  the  company  are  also  to  be 
found  servicing  mining  men  across 
practically  the  whole  sweep  of  the 
Northwest  Territories.  It  has  played 
an  important  part  in  the  early  devel¬ 
opment  of  the  Lake  Athabasca  gold  field, 
300  miles  from  Fort  McMurray.  Far 
to  the  northwest,  beyond  the  Mackenzie 
River,  gold  seekers  have  been  landed 
and  serviced  for  the  past  two  years. 
Other  parties  have  been  flown  as  far 
afield  as  the  Yukon.  Great  Slave  Lake 
and  the  Barrens  are  familiar  ground  to 
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CANADIAN  AIRWAYS  LOG  FOR  1931-34 

Hours  Flown  Miles  Flown 


1931  .  19,143  1,832,794 

1932  .  13,775  1,294,207 

1933  .  12,744  1,165,434 

1934  .  16,993  1,591,765 


Pound-miles  (express  and  mail) . 1931 

Pound- miles  (express  and  mail) . 1934. 


Express,  Lb. 

764,449 
1,870,136 
2,522,233 
6,766,691 

.  l/i7,07^,#U/ 

.  591,934,260 


Mail  Lb.  Passengen  I 

459,458  8.047  ' 

299,066  8,963 

328,618  16,942 

472,308  16,594 


the  company's  pilots.  During  its  first 
two  years  the  company  carried  more 
than  1,500  passengers  and  close  to  half 
a  million  pounds  of  express.  Most  of 
this  was  over  a  round-trip  distance  of 
1,700  miles. 

A  veteran  guiding  hand  is  behind 
operations  of  Mackenzie  Air  Service. 
Its  president,  Leigh  Brintnell.  was  one 
of  the  three  original  pilots  with  West¬ 
ern  Canada  Airways,  pioneers  in  north¬ 
ern  aerial  mining  work.  He  has  made 
a  number  of  trail-breaking  flights  in  the 
North,  including  the  first  circumnaviga¬ 
tion  of  Great  Bear  Lake.  In  the  winter 
of  1932  he  established  his  own  company, 
starting  modestly  and  adding  to  the  fleet 
as  the  situation  demanded.  In  October, 
1933,  he  gave  a  personal  demonstration 
of  the  indispensability  of  the  plane  to 
the  New  North.  With  the  freeze-up 
rushing  in,  50  tons  of  supplies  vital  to 
the  Great  Bear  Lake  camp  was  held  up 
at  Fort  Norman  on  account  of  low 
water  in  the  Bear  River.  It  was  some¬ 
thing  over  80  miles  by  air  line  from 
Fort  Norman  to  Fort  Franklin,  at 
which  point  the  boats  plying  Great 
Bear  Lake  were  loaded.  Brintnell, 
flying  a  Fokker  F14,  transported  100,- 
666  lb.  between  the  two  posts  in  eleven 
days,  and  eased  a  nasty  situation.  Also, 
he  established  a  record  for  freight 
carrying  that  is  likely  to  stand  a  long 
time. 

DominioiT' Skyways,  Ltd. 

IN  THE  MAIN  FIELDS  of  the  oper¬ 
ations  of  Dominion  Skyways,  Ltd. — 
namely,  northern  Ontario  and  Quebec — 
the  activities  of  the  mining  industry 
have  increased  enormously  during  the 
past  few  years  and  now  account  for  a 
very  appreciable  part  of  its  business. 
This  year,  the  company  finds  itself 
busily  operating  six  modern  airplanes — 
three  Fairchilds,  one  Bellanca,  one 
Fokker,  and  one  Waco. 

Northern  Canada  has  few  airports, 
on  which  account  the  company’s  planes 
seldom  appear  with  wheel  undercarri¬ 
ages.  The  period  from  Nov.  30  to 
April  15  requires  the  use  of  skis,  and 
seaplanes  are  best  suited  to  conditions 
prevailing  from  May  30  to  Oct.  15. 
Periods,  in  the  spring  and  fall,  each 
of  about  45  days’  duration,  are  utilized 
in  general  conditioning  of  equipment. 

Operations  in  the  mining  fields  con¬ 
sist  chiefly  of  the  transportation  of  men 
and  supplies  between  railways  and  oper¬ 
ating  or  prospective  mine  sites.  The 
nature  of  materials  moved  by  air  varies 
widely.  Due  to  the  continuous  need  for 
speedy  service,  it  is  often  difiicult  to 
arrange  loads  for  passenger  comfort. 

The  following  transportation  services 
are  also  supplied  frequently:  (1)  Meat 
and  vegetable  days  have  been  estab¬ 
lished  and  timely  air  transportation  of 
these  foods  delivers  them  to  the  mining 
districts  as  fresh  and  attractive  as  on 
their  arrival  at  the  dispatching  rail 
points.  (2)  Several  tons  of  dynamite 


are  delivered  daily.  All  explosives  must 
be  declared  and  are  not  carried  with 
passengers.  Percussion  caps  are  not 
included  in  loads  with  explosives.  (3) 
Dogs  and  sleighs  and  a  large  number 
of  canoes,  generally  16  or  18  ft.  long. 
(4)  Samples  for  assay.  (5)  Stoves, 
tents,  oil,  gas,  coal,  bullion,  carbide,  and 
miscellaneous  supplies. 

Wings,  Ltd. 

ANADA’S  PROGRESS  in  avia¬ 
tion  in  the  last  several  years  leads 
to  the  conclusion  that  in  the  not-too- 
distant  future  the  Dominion  will  possess 
a  larger  and  more  widely  used  fleet  of 
freight-carrying  aircraft  than  any  other 
country  of  the  world.  If  the  mining 
development  is  to  go  ahead — and  there 
is  nothing  to  indicate  that  it  will  not — 
then  this  industry  must  have  such  an 
aerial  transportation  set-up. 

Operations  of  Wings,  Ltd.,  a  rela¬ 
tively  new-comer  to  the  Canadian  air- 
transportation  picture,  are  evidence  of 
the  popularity  and  efficiency  of  aerial 
freighting  and  passenger-carrying  in 
Canada.  Formed  little  more  than  a 
year  ago  by  a  small  group  of  experi¬ 
enced  pilots,  this  company  now  operates 
a  fleet  of  eight  aircraft  from  seven  bases. 
In  addition,  a  system  of  radio  stations 
placed  at  strategic  points  in  the  North 
country  immeasurably  increases  the  effi¬ 
ciency  of  the  operations  and  the  con¬ 
venience  for  patrons.  The  head  office 
of  the  company  is  in  Winnipeg,  the 
“hub”  of  the  Midwest  mining  field. 

Proof  that  the  company  is  filling  an 
important  place  in  Canadian  commercial 
aviation  is  seen  in  its  record  since  it 
started  operations  in  July,  1934.  From 
then  until  the  end  of  August,  1935,  its 
planes  carried  1,783,336  lb.  of  freight 
and  express  and  7,738  passengers.  In 
view  of  the  fact  that  it  is  not  the  only 
company  operating  in  the  field  men¬ 
tioned,  and  that  the  latter  is  only  one 
of  many  in  the  Canadian  mining  picture, 
one  will  readily  see  what  a  large  part 
commercial  aviation  plays  in  the  devel¬ 
opment  of  Canada’s  mineral  resources. 

The  company  owns  three  Fairchilds, 
three  Wacos,  one  Fokker,  and  one  Buhl 
Airsedan.  These  machines  have  proved 
to  be  particularly  suitable  for  Canadian 
operations.  The  past  summer  the  com¬ 
pany  was  commissioned  by  several 
geological  parties  to  transport  them  to 
distant  fields,  service  them  while  there. 

The  following  Canadian  air  service  com¬ 
panies  and  individuals  have  contributed  the 
material  for  the  articles  in  this  section  on 
their  aSrial  services  to  the  mining  industry: 
Mackenzie  Air  Service,  Ltd.,  W.  Leigh 
Brintnell ;  Dominion  Skyways,  Ltd.,  L.  J. 
Dalton ;  Wings,  Ltd.,  A.  H.  Bill ;  and  Cana¬ 
dian  Airways,  Ltd.,  W.  B.  BurchalL 


and  bring  them  out  before  the  yearly 
“freeze-up.” 

Operations  of  the  company  cover 
many  thousands  of  square  miles.  From 
the  bases  at  Winnipeg  and  Lac  Du  Bon¬ 
net,  the  fields  served  are  Rice  Lake, 
Central  Manitoba,  and  Beresford  Lake, 
some  100  miles  north  of  Winnipeg.  The 
bases  at  Kenora  and  Red  Lake  serve 
the  Lake  of  the  Woods,  Red  Lake,  and 
adjacent  fields  in  northwestern  Ontario, 
and  the  Winnipeg  base  also  serves 
God’s  Lake,  Island  Lake,  Knee  Lake, 
and  other  areas  some  500  miles  north 
of  Winnipeg.  When  the  gold  rush 
started  into  the  Lake  Athabasca  area,  in 
northern  Saskatchewan,  the  company 
established  a  base  at  Prince  Albert  to 
serve  this  active  field.  In  addition,  it 
makes  charter  trips  far  beyond  these 
points,  far  up  the  coast  of  Hudson’s  Bay 
and  inland  where  scattered  and  isolated 
trading  posts  are  located. 

Canadian  Airways,  Ltd. 

PRACTICALLY  the  whole  of  the 
freight  and  express,  amounting  to 
more  than  5,750,000  lb.  in  1934,  carried 
by  Canadian  Airways,  Ltd.,  was  trans¬ 
ported  to  mining  areas.  Furthermore, 
80  per  cent  of  this  total  was  moved  into 
Canadian  mining  areas  west  of  the 
Great  Lakes. 

Approximately  2,000,000  lb.  went  into 
northwestern  Ontario,  over  2,000,000  lb. 
into  northern  Manitoba,  and  500,000  lb. 
into  Great  Bear  Lake  territory.  About 
1,000,000  lb.  was  moved  into  eastern 
Ontario  and  Quebec,  where  some  200,- 
000  lb.  additional  were  carried  on  forestry 
work. 

The  extent  of  the  aerial  mining 
activities  of  this  company,  which  in 
1934  alone  carried  two-fifths  of  all  ex¬ 
press  and  freight  moved  by  air  in 
Canada,  is  clearly  shown  on  the  map 
of  its  routes  on  p.  548.  These  routes 
are  constantly  being  modified  and  ad¬ 
justed  to  local  conditions  as  roads  and 
waterways  into  any  particular  areas  are 
developed. 

A  strictly  humanitarian  aspect  of 
Canadian  aerial  transport  appears  in 
the  number  of  mercy  flights,  Canadian 
Airways  making  over  100  in  1934,  in 
which  seriously  sick  and  injured  have 
been  brought  out  of,  for  the  most  part, 
mining  areas. 

Canadian  Airways  has  a  fleet  of  45 
airplanes,  most  of  which  are  used  in 
mining  transport.  On  June  1,  1935,  this 
fleet  consisted  of  two  Bellancas,  four 
Boeings,  four  De  Havillands ,  thirteen 
Fairchilds,  six  Fokkers,  eight  Junkers, 
two  Lairds,  one  Lockheed,  four  Stear- 
mans,  and  one  Travel  Air. 
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Pioneer  Aerial  Prospector 
JOHN  E.  HAMMELL 


Ashley  d  Crippen 

[A  Biographical  Sketch] 


JACK  HAMMELL  AND  MIN¬ 
ING —  Canada’s  famous  twins! 
Thus  was  John  E.  Hammell,  of 
Toronto,  pioneer  aerial  prospector,  intro¬ 
duced  recently  as  guest  speaker  to  a 
representative  group  of  distinguished 
Canadians.  But  that  twin  picture  is  in¬ 
complete,  for  it  omits  the  third  dimension 
of  Hammell  and  mining — the  airplane. 

Jack  Hammell  visioned  the  modern 


airplane,  the  newest  form  of  transport, 
as  the  most  advantageous  means  of 
transportation  in  the  search  for  mineral 
deposits  in  that  oldest  of  lands,  Canada’s 
Pre-Cambrian  expanse.  But,  more  than 
that,  he  turned  his  vision  into  practical 
action,  the  formation  of  his  famous 
Northern  Aerial  Mineral  Exploration, 
Ltd.  Better  known  as  the  N.A.M.E., 
it  is  Jack  Hammell’s  indelible  contribu¬ 


tion  to  the  subject  of  the  airplane  in 
mining. 

Having  served  its  purpose,  the 
N.A.M.E.  is  being  dissolved.  This 
company  and  its  successor  and  sub¬ 
sidiary,  Northern  Aerial  Canada  Golds, 
Ltd.,  are  being  acquired  by  the  holding 
company,  Val  d’Or  Minerals  Holdings, 
Ltd.  However,  Mr.  Hammell  says  that 
“the  first  production  of  the  Pickle  Crow 
Gold  Mines,  approximately  $102,000, 
which  represents  six  weeks’  production 
from  the  date  the  mill  turned  over,  has 
indications  that  the  property  alone 
should  pay  for  the  years  and  the  2,000,- 
000  flight-miles  of  N.A.M.E.  aerial 
prospecting.” 

This  visionary  man  of  action  talks 
vigorously  about  mining  in  Canada  as 
a  national  institution.  He  is  emphati¬ 
cally  outspoken  in  what  he  believes  is 
best  for  the  whole  industry.  But  he  is 
modestly  silent  on  matters  about  him¬ 
self,  especially  for  publication.  How¬ 
ever,  the  achievements  of  his  life  cannot 
remain  unrecorded,  for  his  deeds  have 
converted  Jack  Hammell,  an  individual, 
into  Jack  Hammell,  a  national  institu¬ 
tion.  His  well-known  acts  are  those  of 
a  leader  who  leads  by  doing  them  in  the 
thick  of  the  bush  frontier,  not  by  shout¬ 
ing  orders  over  a  telephone  from  a  com¬ 
fortable  spot  somewhere  in  the  rear. 
Besides,  there  is  a  legion  who  refuse  to 
be  silent  about  him  and  for  him.  That 
legion  is  made  up  of  his  host  of  friends, 
his  associates,  and  the  men  who  have 
worked  for  him.  In  fact,  it  comprises 
the  mining  profession  of  Canada  and  all 
others  who  have  come  in  contact  with 
him  and  many  who  know  him  only  by 
name.  In  that  legion  are  men,  friends — 
and  even  enemies — whom  he  has  helped 
freely;  helped  with  a  few  dollars  when 
in  need,  with  many  dollars  for  grub¬ 
stakes,  with  money  for  doctors’  and  hos¬ 
pital  bills,  for  crutches  and  for  artificial 


AIR  BASE  of  Northern  ASrlal  Mineral 
Exploration  at  Slonx  Liookont.  Staff 
cottages  are  seen  in  the  foreground 
to  the  left.  The  hangar  is  in  the  cen¬ 
ter  background 

TBANSFERKINO  SUPPLIES  in  mid¬ 
winter  from  airplane  to  dog  sled  at 
Pickle  Lake,  in  the  Patricia  district 
of  Ontario.  Mr.  Hammell  is  the  second 
from  the  right 
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legs  to  replace  those  lost  in  the  frozen 
North. 

Jack  Hammell  was  born  59  years  ago 
in  the  Province  of  Ontario.  When 
barely  fourteen  he  left  home  and  crossed 
the  border  into  the  United  States. 
Through  California  up  and  down  the 
West  and  the  East,  across  the  States 
to  New  York,  he  traveled.  He  was  not 
traveling  on  any  pleasure  tour  but  as  a 
boy  looking  for  work,  seeking  a  job, 
anything  that  would  pay  a  few  dollars, 
even  to  many  a  fight  in  the  ring. 

When  he  returned  to  Canada  the  Co¬ 
balt  boom  was  on.  Jack  Hammell  went 
into  mining  at  Cobalt.  When,  some 
years  later,  he  came  out  of  the  Porcu¬ 
pine,  he  was  teaching  his  teachers,  and 
they,  trusting  him,  liked  it.  It  did  not 
take  long  for  his  friends  and  associates 
to  realize  that  here  was  a  man  ready  to 
fight  for  what  he  had  a  right  to  want, 
for  what  his  friends  had  a  right  to  want, 
and  a  man  who  never  forgot  a  friend. 
Here  was  a  leader  who  successfully  ac¬ 
complished  things  he  started,  a  leader 
who  went  places  and  came  back  with 
what  he  went  for. 

After  Cobalt  and  Porcupine  came 
Flin  Flon;  then,  years  later,  Howey’s 
Red  Lake.  The  latter  was  the  birth¬ 
place  of  his  N.A.M.E.  idea.  Flin  Flon 
and  Red  Lake  proved,  perhaps  better 
than  any  other  incidents  in  his  vigorous 
life  of  battling  the  North  lands,  those 
characteristics  which  have  made  Jack 
Hammell  a  Canadian  institution.  They 
demonstrate,  too,  his  ready  adaptability 
to  the  advancing  times. 

Two  of  the  characteristics  so  evident 
in  all  his  accomplishments  are  the  worth 
of  his  word  and  the  absence  of  the  word 
“impossible”  from  his  vocabulary.  The 
third  factor,  already  mentioned,  is 
closely  related  to  the  first  two  traits. 
Whenever  he  has  gone  into  places  or 
projects  he  has  come  back  with  what  he 
went  after,  whether  it  was  flying  into 
the  barren  lands  of  the  North  and  com¬ 
ing  out  with  metals,  or  going  into  the 
offices  of  financiers  with  nothing  but 
his  word  as  to  the  possibilities  of  his 
properties  and  coming  out  with  capital 
or  at  least  with  a  sizable  option  to  start 
the  development  of  the  property. 

Once  it  took  Jack  Hammell  six  years 
to  keep  his  word,  as  it  did  at  Flin  Flon. 
His  prospector  friends,  six  in  number, 
showed  him  their  mineral  find  100  miles 
from  the  nearest  railroad.  To  anyone 
but  Hammell  that  distance  obstacle  in 
itself  would  have  been  impossible  to 
overcome. 

“Boys,”  he  asked  those  six  prospec¬ 
tors,  “how  much  money  will  make  you 
happy  for  life?” 

“$100,000  apiece,”  was  their  laughing 
answer. 

“I’ll  get  it  for  you,”  Jack  Hammell 
promised. 

Capital  was  hard  to  raise  during  those 
days  of  the  World  War.  Twice  Ham¬ 
mell  succeeded  in  raising  options  in 
htmdreds  of  thousands  of  dollars  on  the 
property,  only  to  have  it  fall  back  on  his 


hands  again  when  the  options  were  not 
taken  up. 

His  promise  impossible  of  fulfilment? 
Not  Jack  Hammell’s.  He  kept  on  try¬ 
ing.  Six  years  after  he  gave  his  word 
to  them,  each  of  the  surviving  pros¬ 
pectors  received  $100,000. 

Today  a  railroad  serves  Flin  Flon; 
Hammell  pushed  it  through.  But  that 
was  before  the  day  of  commercial  air¬ 
planes. 

In  the  years  between  Flin  Flon  and 
Red  Lake,  the  airplane  flew  across  his 
vision.  Then  at  Red  Lake  Hammell  be¬ 
gan  to  fly  in  airplanes  himself,  -for  only 
the  airplane  could  keep  pace  with  him. 

N.A.M.E.  Idea  Born 
At  Red  Lake 

The  discovery  of  the  Howey  brothers 
at  Red  Lake  was  some  150  miles  from 
the  railroad.  Only  a  little  over  two 
months  remained  of  the  season  before 
the  Red  Lake  country  froze  up.  Jack 
Hammell  was  told  that  it  was  impos¬ 
sible  to  get  supplies  into  the  property 
that  season. 

“Airplanes’ll  do  it,”  was  his  reply. 

In  answer  to  “Where’ll  you  get 
them?”  Hammell  went  into  the  offices 
of  the  Ontario  Government  with  an 
idea  and  came  out  with  five  forestry  air¬ 
planes  and  pilots.  Some  20,000  lb.  of 
supplies  were  flown  into  Red  Lake  in 
those  two  months,  and  a  whole  year  was 
saved. 

It  was  at  Red  Lake  that  Jack  Ham¬ 
mell  and  Captain  Harold  A.  Oaks, 
World  War  pilot  and  mining  engineer 
from  the  University  of  Toronto,  came 
together.  They  conceived  and  later  or¬ 
ganized  the  N.A.M.E. 

Captain  Oaks  bought  the  airplanes 
and  gathered  the  flying  crews  while 
Hammell  hired  the  prospectors,  paying 
them  a  monthly  salary  plus  expenses 
and  a  percentage  on  discoveries,  a  prac¬ 
tice  unheard  of  before  in  Canadian  min¬ 
ing  history. 

Hammell  was  told  that  it  would  be 
impossible  to  get  a  bunch  of  prospectors, 
“who  wanted  at  least  one  foot  on  the 
ground,”  to  fly  all  over  Canada  in  air¬ 
planes.  His  solution  to  that  problem 
came  a  few  weeks  later  in  typical  Ham¬ 
mell  fashion. 

One  day  an  orange  and  black  sea¬ 
plane  glided  to  a  landing  on  Red  Lake. 
It  was  an  N.A.M.E.  ship  from  New 
York  being  delivered  on  location.  The 
plane  taxied  toward  the  prospectors’ 
camp  on  the  shore.  It  came  alongside 
the  dock,  where  it  was  made  secure. 
Out  of  the  cabin  on  to  the  dock  stepped 
Jack  Hammell.  Behind  him  came  Mrs. 
Hammell.  The  third  passenger  was 
Captain  Oaks,  with  Mrs.  Oaks  follow¬ 
ing  her  husband.  Their  attitude  and 
greetings  were  as  unconcerned  as  if 
they  were  merely  stepping  from  an  air- 
conditioned  Canadian  Pacific  Pullman 
at  the  Toronto  station. 

From  that  day  on,  all  the  N.A.M.E. 
prospectors  flew  everywhere.  Neither 


they  nor  Jack  Hammell  started  off  with 
half-way  measures.  In  the  first  year 
N.A.M.E.  flew  more  than  100,000  miles 
without  the  loss  of  a  life  or  a  plane. 
The  air  personnel  consisted  of  seven 
pilots  and  seven  airplanes:  four  Fair¬ 
childs,  one  Fokker,  one  De  Havilland, 
and  one  Loening  Amphibion. 

Of  the  762  flights  requisitioned  that 
year,  91.6  per  cent  were  completed  on 
time,  3.7  per  cent  were  delayed,  and  4.7 
per  cent  canceled.  Only  2.2  per  cent 
of  all  flying  requisitioned  could  not  be 
completed  because  of  mechanical  trouble, 
the  rest  of  the  delays  being  due  to 
weather. 

More  than  140  claims  were  staked  at 
O’Sullivan  Lake,  South  Tashota,  Fort 
Hope,  Pickle  Lake,  Nahanni  River, 
Richmond  Gulf,  and  in  the  Belcher 
Islands. 

The  main  and  supply  depots,  the  fly¬ 
ing  bases,  and  the  flying  routes  of  the 
N.A.M.E.  extended  from  eastern  On¬ 
tario  and  the  east  shores  of  Hudson  Bay 
west  into  Yukon  and  British  Columbia; 
and  from  Repulse  Bay  and  Fort  Confi¬ 
dence,  in  Northwest  Territories,  to  Ed¬ 
monton,  Winnipeg,  and  Sudbury  on  the 
south. 

The  N.AM.E.  has  done  its  work. 
Yesterday,  with  its  airplanes.  Jack 
Hammell  went  into  the  North  lands  and 
flew  out  with  claims.  Today  he  is  go¬ 
ing  into  these  claims,  developing  and 
putting  the  most  promising  ones  into 
production,  and  he  is  coming  out  with 
his  metals  and  his  minerals. 

Through  Hammell’s  strenuous  life 
one  thing,  in  addition  to  his  ready  adapt¬ 
ability  to  the  tempo  of  the  times,  stands 
out  perhaps  above  all  else.  It  is  his  en¬ 
thusiastic,  courageous,  and  determined 
optimism,  a  trait  so  much  a  part  of  the 
life  of  every  prospector. 

One  of  the  stories  which  Jack  Ham¬ 
mell  likes  to  tell  and  tells  so  well  demon¬ 
strates  that  quality.  This  story  is  about 
a  prospector  who  died  and  wanted  to  go 
to  Heaven.  As  Jack  Hammell  tells  it: 

This  prospector  went  to  Heaven  and 
St.  Peter  opened  the  door.  He  said, 
“This  is  Baptiste.  Is  it  all  right  to  come 
in?”  St.  Peter  said,  “No.  Baptiste,  the 
place  is  all  filled  up.  We  can’t  take  any 
more  prospectors.”  Then  Baptiste  said 
to  St.  Peter,  “If  I  can  get  a  prospector 
to  come  out,  can  I  come  in  ?”  St.  Peter 
said,  “Sure,  there  will  be  room  for  you 
then.”  So  St.  Peter  opened  the  door  and 
let  Baptiste  in  and  he  started  to  tell  the 
boys  about  a  wonderful  gold  find  in 
Hades.  He  got  them  all  worked  up  and 
they  started  to  rush  out,  slinging  their 
pack  sacks  over  their  backs  and  grabbing 
their  picks.  They  were  all  rushing  out 
and  at  the  end  of  the  line  came  little 
Baptiste.  St.  Peter  said,  “But  you  don’t 
need  to  go  now,  Baptiste.”  Baptiste  said, 
“But  if  I  don’t  go,  the  boys  will  beat 
me  to  it.”  “But,”  said  St.  Peter,  “that 
was  only  fictitious.  You  were  just  kid¬ 
ding  those  fellows.”  And  Baptiste  said, 
“Never  mind,  Peter,  you  never  can  tell 
about  these  rushes.” 
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Development  of  Mining  Aviation 

Evolution  in  the  use  of  the  airplane  in  the  search  for  and  exploitation  of  mines,  as  recorded  by 
headlines,  and  predicted  and  observed,  in  the  pages  of  Engineering  and  Mining  Journal. 
Selected  from  more  than  75  editorials,  articles,  and  news  items  published  from  1919  to  1935. 


[1919] 

Beal  Aerial  Transport  Has  Arrived  (April 
26) :  The  airplane’s  application  to  ordinary 
industrial  conditions  will  probably  revolu¬ 
tionize  mining  in  isolated  mountainous 
districts.  .  .  .  An  editorial  commented  on 
the  subject  of  the  possibilities  of  the  use  of 
airplanes  in  mining  operations  and  the 
distinction  between  airplane  transport  and 
so-called  aSrial  transport  by  means  of 
tramways,  ropeways,  and  cableways. 

Mine  Property  Inspeetion  by  Airplane 
(June  28) :  F.  W.  Maclennan,  the  new  gen¬ 
eral  manager  of  Miami  Copper  Company, 
may  justly  claim  the  distinction  of  being 
the  first  Arizona  mine  operator  who  used 
an  airplane  to  Inspect  the  properties  of 
his  company.  Mr.  Maclennan  accom¬ 
panied  Wilbur  A.  Wright  in  a  flight  over 
the  GIobe-Miami  district  on  June  16,  and 
is  said  to  be  enthusiastic  over  the  possi¬ 
bilities  of  the  flying  machine  and  its  worth 
to  the  manager  of  the  future. 


[1920] 

Airplanes  in  Mining  Operations  (Febru¬ 
ary  14) :  Bird’s-eye  view  discerns  many 
things  not  seen  by  the  grubber  on  the 
surface — marshy  and  thickly  wooded 
areas  effectively  surveyed  and  mapped  by 
means  of  aerial  photographs. 

The  Airplane  for  Canadian  Prospecting 
(March  13);  The  evident  and  immediate 
practicability  of  the  airplane’s  help  to 
prospecting  and  development  seems  to  us 
beyond  question ;  and  we  predict  that  the 
airplane  will  prove  of  great  utility  in 
bringing  to  knowledge  mineral  deposits  of 
the  waste  places  of  the  earth,  and  that 
soon.  The  main  problem  for  an  airplane 
is  landing  places ;  and  arctic  Canada 
offers  ideal  conditions  for  this  in  her 
thousands  of  lakes. 

Airplanes  in  New  Ontario  (March  13) : 
Already  the  use  of  the  airplane  in  mining 
districts,  where  rail  transportation  is  un¬ 
obtainable  or  poor,  is  slowly  spreading. 
Canadian  reports  state  that  a  proposed 
service,  with  New  Liskeard,  a  town  in  the 
Cobalt  district,  as  a  base,  will  extend 
south  to  North  Bay  and  Sudbury,  west  to 
Elk  Lake,  Gowganda  and  the  Montreal 
River  mining  sections  and  north  to  Porcu¬ 
pine,  Cochrane,  and  as  far  as  James  Bay. 

Airplanes  for  Granby  (March  13) :  Four 
airplanes  are  to  be  used  this  summer  in 
carrying  ore  from  the  mines  of  the  Granby 
Mining  Company,  12  miles  to  tidewater  at 
Stewart,  B.  C.  Each  plane  will  carry 
1,000  lb.  of  ore  a  trip. 

A  Paek  Train  of  Eagles  (April  17)  :  Use 
of  aircraft  in  mining  operations  where 
roads  and  trails  are  absent  suggested-— 
Unexplored  regions  offer  possibilities  for 
Investigation  by  means  of  airplane. 

Airplanes  for  Alaskan  Surveying — ^An 
Editorial  (August  7):  The  developments 
which  will  make  the  airplane  an  every¬ 
day  practical  factor  In  surveying,  ex¬ 
ploring  and  preliminary  exploiting  of  min¬ 
eral  lands  are  moving  with  perceptible 
speed.  On  July  15  four  Army  airplanes 
left  Long  Island  for  Alaska  to  establish 
an  aerial  route  to  Alaska  and  to  make  a 
photographic  survey  of  certain  typically 
unknown  portions  of  Alaska  .  .  .  Judging 
from  developments,  the  reconnaissance 
plane  survey  by  airplane  photographs  is 
destined  within  the  next  few  years  to  be¬ 
come  one  of  the  most  active  departments 
of  surveying.  It  is  to  be  expected — in¬ 
deed  it  may  with  confidence  be  prophesied 
— that  Arctic  Canada  will  be  very  soon 
mapped  similarly,  and  an  intimate  and 
accurate  knowledge  of  the  thousands  of 
waterways — lakes  and  streams— of  this 
great  region  will  assist  immensely  in  the 
forming  of  plans  for  its  further  explora¬ 
tion  and  development.  Altogether,  sur¬ 
veyors  have  now  an  instrument  that  will 
shorten  the  work  as  the  invention  of  the 
harvester  shortened  the  work  of  farm 


hands  and  increased  the  crops.  But 
there  is  no  reason  for  the  surveyor  to  go 
on  strike  against  this  labor-saving  ma¬ 
chine  ;  for  a  new  school  of  surveyors  will 
result.  Are  our  engineering  schools  keep¬ 
ing  abreast  of  the  times,  and  instituting 
courses  and  training  men  in  agrial  plane 
surveying? 

{The  answer  to  this  editorial  question 
of  Engineering  and  Mining  Journal,  in 
19t0,  is  given  in  the  data  on  Syracuse 
University  in  the  article  on  aeronautical 
research,  p.  SBS.) 

Airplane  Service  for  Mining  Areas  (No¬ 
vember  27) :  On  November  13  an  airplane 
made  a  test  of  the  feasibilitjr  of  serving 
a  circuit  of  mines  in  the  region  of  Grass 
Valley,  Calif.,  with  light  supplies  and 
mail,  a  project  which  has  been  discussed 
by  local  men  for  some  time.  It  is  stated 
that  it  will  be  possible  to  deliver  machin¬ 
ery  and  small  parts,  thus  preventing  the 
shutdowns  which  at  present  always  ac¬ 
company  breakage  of  machinery  parts. 


[1921] 

Transportation  of  Diamonds  by  Aircraft 
(October  22) :  Diamonds  mined  in 
Province  of  Kasai,  in  the  Congo  State, 
are  now  being  sent  to  their  nearest 
destination,  the  town  of  Kinshassa,  by 
airplane. 


[1922] 

Prospecting  by  Airplane  (August  26) : 
Seven-page  paper  in  the  August  Bulletin 
of  the  Canadian  Institute  of  Mining  and 
Metallurgy  describes  the  possibilities  of 
the  airplane  as  an  aid  to  prospecting  and 
mapping  of  mining  areas. 

Mapping  by  Airplane  Discussed  by  Engi¬ 
neers  (November  4):  Meeting  of  New 
York  section  of  Mining  and  Metallurgical 
Society. 

The  Airplane  in  Prospecting  (November 
11) :  Over  two  years  ago,  in  the  issue  of 
April  17,  1920,  we  devoted  some  attention 
in  Engineering  and  Mining  Journal  to  the 
subject  of  the  future  application  of  the 
airplane  to  surveying,  prospecting  and 
mining.  We  also  published  articles  on 
airplanes  in  mining  operations  in  the  is¬ 
sues  of  February  14,  1920,  and  April  17, 
1920.  These  prognostications  are  e>ddently 
by  way  of  being  fulfilled.  The  geologist 
and  prospector,  and  the  consulting  min¬ 
ing  engineer  visiting  remote  prospects  for 
examinations,  are  using  the  airplane  for 
these  purposes.  In  the  October  number 
of  a  sheet  published  by  the  Canadian  De¬ 
partment  of  the  Interior,  called  “Natural 
Resources  of  Canada,”  there  is  the  ac¬ 
count  of  the  seaplane  flight  of  over  a 
thousand  miles  last  summer,  by  A.  M. 
Narraway,  Controller  of  Surveys,  Topo¬ 
graphical  Survey  Branch  of  the  Depart¬ 
ment  of  the  Interior.  Mr.  Narraway  '^'car¬ 
ried  out  some  very  interesting  experiments 
in  sketching  and  photographing  from  the 
air,  and  as  a  result  is  very  hopeful  of  the 
possibilities  of  the  use  of  the  seaplane  in 
exploring  unknown  territory  and  in  ob¬ 
taining  at  least  possible  expense  valuable 
Information  regarding  the  natural  re¬ 
sources  of  the  outlying  districts.” 


[1923] 

Airplanes  Save  Time  in  ’Transporting 
Mine  Rescue  Apparatus  (October  6) : 
Aviators  carry  equipment  and  helmet  men 
60  miles  in  46  minutes. 

Transporting  Ore  by  Airplane  (November 
10) :  What  are  the  factors  Involved?  What 
will  it  cost,  and  how  big  must  the  in¬ 
vestment  be?  An  airplane  designed  to 
carry  ore  or  concentrates  must  be  efflcient 
from  an  engineering  point  of  view,  but 
requires  neither  great  speed  nor  refine¬ 
ment  in  the  luxury  of  its  appointments. 


[1924] 

Hoisting  Rope  Transported  by  Airplane 
in  Ontario  (May  24) :  For  the  first  time  in 
the  history  of  northern  Ontario  mining, 
airplanes  were  recently  used  for  the 
transportation  of  materials  when  a  hoist¬ 
ing  cable  was  delivered  to  one  of  the 
companies  operating  in  the  Rouyn  district 
of  western  Quebec. 

Flying  to  the  Golden  North  (June  7) : 
What  we  believe  is  the  first  regular  flying 
service  into  a  remote  mining  district  has 
recently  been  initiated  in  Canada.  Air¬ 
planes  of  the  Laurentide  Air  Service 
carrying  five  persons  meet  all  Canadian 
Pacific  trains  at  Angliers.  The  trip  into 
the  new  mining  district  known  as  Rouyn 
is  one  of  47  miles  and  it  is  made  in  45 
minutes.  Several  districts  in  the  United 
States  would  appreciate  a  similar  service. 

Air  Travel  in  the  Bush  (June  28) :  To  an 
engineer  in  northwestern  Quebec  45 
minutes  in  the  air  was  better  from  every 
viewpoint  of  comfort,  health,  and  efficiency 
than  three  days  on  the  water.  As  for 
safety,  the  risk  in  the  72-hr.  passage  of 
the  river  was  fully  equal,  in  his  opinion, 
to  that  of  the  short  trip  through  the  air. 

Engineer  Hies  Three  Hours;  Saves  Ten 
Days  in  Alaska  (September  13) :  It  is 
becoming  a  common  occurrence  for  mining 
men  to  use  the  airplane  for  trips  between 
different  camps  in  the  interior  of  Alasluu 

Airplane  Topographic  Survey  Made  of 
Mount  Isa  Field  (November  15);  ’The  first 
agrial  topographical  survey  made  in  Aus¬ 
tralia — that  of  the  Mount  Isa  silver-lead 
field — has  been  completed. 


[1925] 

Airplane  to  Aid  Idaho  Placer  Mining 
(April  25) ;  Will  transport  117,000  lb.  of 
steel  pipe  to  mine  in  rough  moimtainous 
district,  across  a  mountain  range  6,000  ft.' 
above  sea  level. 

A  Guggenheim  School  of  ACronantles 
(June  20) ;  The  gift  of  Daniel  Guggen¬ 
heim  to  New  York  University  in  the  form 
of  $500,000  for  establishing  a  School  of 
Aeronautics  will  be  widely  approved.  Air 
travel  has  peculiar  importance  for  the 
mining  man  and  prospector,  whose  search 
for  ore  deposits  so  often  takes  him  over 
wide  unsettled  areas  where  ordinary 
modes  of  travel  are  slow  and  the  risks  to 
life  and  health  considerable. 

Mining  Company’s  Plane  Saves  Money 
(December  19);  Mono  Mining  Company, 
Sweetwater,  Nev.,  uses  three-place  ship 
for  business  trips  to  adjoining  towns  and 
in  emergency  cases  such  as  accidents  and 
breakdowns. 


[1926] 

Airplane  Service  to  Red  Lake  District,  On¬ 
tario  (February  27) ;  A  commercial  air 
service  to  the  Red  Lake  mining  camp,  in 
the  Patricia  district  of  northern  Ontario, 
will  be  established. 

Rhodesian  Congo  to  Be  Mapped  by  Air¬ 
plane  (September  4) ;  The  Aircraft  Oper¬ 
ating  Company  will  carry  out  the  pre¬ 
liminary  mapping  of  a  territory  of  20,000 
square  miles  of  the  52,000  square  miles 
which  embrace  the  rights  of  the  Rho¬ 
desian  Congo  Border  Concession.  'The 
airplane  has  been  requisitioned  elsewhere 
to  carry  stores  and  materials  to  a  min¬ 
ing  district,  but  the  Minerals  Separation, 
Ltd.,  venture  is  the  first  occasion  on  which 
it  is  to  be  used  in  Africa  for  mining  sur¬ 
vey  work. 

Prospecting  for  Copper  by  Airplane 
(October  9) ;  Variation  in  color  and  type 


November,  1935  —  Engineering  and  Mining  Journal 


553 


of  vegetation  main  guide — rock  outcrops 
readily  recognized — promising  areas  sub¬ 
ject  to  further  study. 


[1927] 

Bnssian  Gold  Delivered  by  Airplane 
(January  1) :  The  arrival  of  gold  in  Lon¬ 
don  from  Moscow  attracted  attention  to 
the  Lena  (Oldfields. 

Canadian  ASrial  Photographs  Great  Aid 
to  Mapping  (April  9) :  Of  the  many 
practical  uses  to  which  the  aerial  photo¬ 
graph  has  been  adapted  in  Canada,  one 
of  the  most  important  is  its  application 
to  the  mapping  of  the  mineralized  areas 
of  the  Dominion.  Thus,  during  the  season 
of  1926,  more  than  36,000  square  miles  of 
such  areas  were  photographed.  This, 
apart  altogether  from  the  other  aerial 
work  accomplished,  constitutes  a  world’s 
record  for  such  mapping. 

Application  of  ASrial  Photography  to 
Standard  Topographic  Mapping  by  the 
United  States  Geoiogical  Survey  (June 
18) :  The  extent  to  which  the  United 
States  Geological  Survey  is  making  use  of 
aerial  photography  is  indicated  by  the 
successful  operation  of  a  photographic 
mapping  section  in  the  topographic 
branch  of  the  Survey  which  was  formed 
in  February,  1921,  and  which  since  that 
date  has  compiled  base  maps  on  the  stand¬ 
ard  map  scale  covering  an  area  of  more 
than  20,000  square  miles. 

Gold  by  Airplane  (June  25)  :  The  Crown 
Mines.  Ltd.,  estimated  a  saving  of  £100,000 
by  gold-mining  companies  of  the  Rand  if 
the  export  of  gold  bullion  overseas  had 
been  by  air  instead  of  surface  transport. 
Not  only  is  there  an  important  saving  of 
interest  because  of  the  shorter  time  con¬ 
sumed,  but  insurance  rates  are  lower  for 
the  reason  that  the  liability  of  theft  is 
decreased. 


[1928] 

ASrial  Map  Completed  of  Lead-Zinc  Dis¬ 
trict  (January  28) :  The  Department  of 
the  Interior  announces  the  completion  of 
an  aerial  photographic  map  of  the  lead 
and  zinc  district  of  the  Quapaw  Indian 
reservation  in  northeastern  Oklahoma. 

Aerial  Prospecting  Corporation  (March 
24) :  J.  E.  Hammell  announces  the  forma¬ 
tion  of  the  Northern  Aerial  Mineral  Ex¬ 
ploration,  Ltd.,  for  aerial  prospecting. 

Air  Line  Now  Being  Formed  Will  Con¬ 
nect.  Western  Mining  Districts  (April 
21)  :  Passenger  and  mail  planes  to  give 
daily  service  over  Salt  Lake  City,  Poca¬ 
tello,  Butte,  Helena,  and  Great  Falls 
route.  Stockholders  of  new  air  line  in¬ 
clude  well-known  mining  men. 

A£rlal  Photography  Solves  Canadian  Sur¬ 
veying  Problem  (August  25) :  By  means 
of  an  aerial  photographic  survey  of  the 
area  between  Island  Falls  and  the  Flin 
Flon  property,  a  proposed  route  for  the 
transmission  line  has  been  determined  by 
Hudson  Bay  Mining  &  Smelting  Company. 


Airplane  Aids  Geologic  Work  of  Survey 
In  Alaska  (September  1). 

ASrial  Photographic  Mosaic  Solves  Many 
Problems  In  the  Trl-State  District  (No¬ 
vember  3). 


[1929] 

Surveying  From  the  Air  In  Central  Africa 
(January  12) :  Rhodesian  Congo  Border 
Concession  completes  photographic  mosaic 
of  52,000  square  miles  comprising  its  min¬ 
eral  concession  in  Northern  Rhodesia. 

Airplanes  Used  Almost  Exclusively  In 
Supplying  New  Guinea  Gold  Fiehls 
(March  16) :  Aerial  transportation  intro¬ 
duced  into  the  territory  in  April,  1927. 

The  Study  of  Geology  by  Airplane  (May 
11):  Class  in  “Sedimentation”  at  the  Uni¬ 
versity  of  Southern  California  took  an 
airplane  trip  along  and  over  the  Whittier 
Hills  and  Santa  Ana  Mountains.  It  is 
believed  that  it  was  the  first  use  in  the 
United  States  of  an  airplane  by  an  entire 
geology  class. 

Test  Beryllium  as  Metal  for  Airplane 
Construction  (June  15)  :  The  materials 
subcommittee  of  the  National  Advisory 
Committee  for  Aeronautics  is  planning 
to  arrange  for  tests  of  beryllium  as  a 
promising  metal  for  aircraft  structure. 

Solving  AHrial  Prospecting  Problems  in 
Northern  Canada  (October  12)  :  By  means 
of  systematic  utilization  of  the  airplane 
for  prospecting  purposes.  Northern  Aerial 
Mineral  Exploration,  Ltd.,  has  become  a 
dominant  factor  in  the  determination  of 
Canada’s  outlying  mineral  resources. 

Current  Trends  in  Aviation  Vitally  Con¬ 
cern  the  Mining  Industry  (November  2)  : 
Two  current  trends  in  aviation  foreshadow 
developments  in  the  near  future  that  will 
vitally  concern  the  producers  of  metallic 
minerals.  The  tendency  toward  the 
construction  of  large  high-powered  air¬ 
planes  and  the  expanding  use  of  metal 
to  replace  wood  in  airplane  design  can 
mean  no  less  than  that  the  rapidly  grow¬ 
ing  aviation  industry  must  depend  for  its 
raw  materials  to  an  increasing  degree 
on  mining. 


[1930] 

Airplanes  to  Aid  Utah  Mining  (February 
8) :  The  Aerophoto  Corporation,  formed 
by  Salt  Lake  City  mining  men,  will  en¬ 
gage  in  aerial  photography,  exploration, 
transportation,  and  making  of  geological 
maps  to  aid  development  and  research. 

Airplane  to  Transport  Dredges  to  New 
Guinea  Placer  Field  (March  8)  :  Trans¬ 
portation  of  dredging  and  power  equip¬ 
ment,  weighing  2,400  tons,  to  the  gold 
properties  of  Placer  Development,  in  New 
Guinea,  will  be  undertaken  entirely  by 
airplane.  To  build  a  road,  90  miles  long, 
from  Lae  to  the  Bulolo  district,  would 
have  cost  $1,125,000  and  have  taken  a 
long  time.  Both  from  consideration  of 
time  and  cost,  air  transportation  was  more 
advantageous. 


[1932] 

Air  Transportation  as  an  Economy 
Measure  (February) :  Steadily,  albeit 
rather  quietly,  is  the  usefulness  and  ap¬ 
plication  of  the  airplane  increasing  in  the 
mining  industry.  Following  the  marked 
attention  that  this  new  method  of  trans¬ 
port  attracted  at  the  start,  aSrial  convey¬ 
ance  of  men,  supplies,  and  equipment  to 
remote  mining  Helds  is  no  longer  reported 
as  a  novelty  or  an  experiment.  This  in¬ 
dicates  the  settled  interest  being  shown 
by  many  forward-looking  mining  execu¬ 
tives,  as  well  as  by  the  directors  of  com¬ 
mercial  aviation  companies,  in  the  further 
utilization  of  airplane  transportation  in 
the  industry. 

[1933] 

.4ir  Transport  of  Mine  Equipment,  Sup¬ 
plies  and  Personnel  (May)  :  Charles  A. 
Banks,  managing  director  of  Bulolo  Gold 
Dredging,  Ltd.,  referring  to  the  develop¬ 
ment  of  the  company’s  properties  in  New 
Guinea,  made  the  following  statement: 
“At  least  one  year  has  been  saved  in 
time ;  and  with  a  tentative  profit  of  some¬ 
thing  over  $20,000,000  in  the  Bulolo,  in¬ 
cluding  the  additional  yardage  recently 
acquired,  the  saving  in  interest,  at  5  per 
cent,  by  the  earlier  winning  of  this  profit, 
is  more  than  sufficient  to  pay  the  entire 
cost  of  the  airplanes  and  the  landing  of 
the  whole  of  the  equipment  for  four 
dredges,  and  the  power  plant,  from  the 
ship’s  side  to  the  site  of  erection  at 
Bulolo.” 

[1934] 

Geophysical  Exploration  and  New  Ven¬ 
tures  Feature  Australian  Activity 
(March) ;  The  aerial  survey  of  88,000 
square  miles  in  Western  Australia  by 
Western  Mining  Corporation  began  early 
in  December.  The  cost  is  to  be  £100,000. 
Geophysical  surveying  will  be  carried  out 
to  test  any  promising  indications. 

Gold  Transport  by  Air — Loads  on  Africa 
and  India  Routes  Increasing  (July). 

Surveying  the  Witwatersrand  From  the 
Air  (October) :  A  London  firm  undertakes 
the  task  on  its  own  initiative — the  project 
IS  expected  to  prove  profitable  as  well  as 
highly  informative. 

Australia  to  Air  Map  and  Survey  Areas  in 
Three  States  (October)  :  Next  March  the 
Commonwealth  Government  of  Australia 
will  begin  its  aerial  photographic,  geo¬ 
logical,  and  geophysical  survey  of  three 
areas  each  of  10,000  square  miles,  in 
Queensland,  Central  Australia,  and  West¬ 
ern  Australia.  Completion  of  the  project 
will  probably  require  about  three  years. 
Total  cost  of  the  survey  is  estimated  at 
£150,000.  In  this  government  action  is 
seen  further  endorsement  of  geophysical 
and  aerial  means  as  aids  in  developing 
the  country’s  mineral  resources. 


[1935] 

Aviation  Issue  of  Engineering  and  Mining 
Journal,  November. 


Surface  features  of  importance  to  the  geologist — fault  lines,  folding,  weathering, 
breaks,  and  alignment  are  well  indicated  in  this  section  of  a  photographic  map  of 
the  glaciated  Great  Bear  Lake  district  made  from  a  Canadian  Airways  survey  of 

vertical  views.  Scale  1:34,000 
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Surveying  From  the  Air 
...  Its  Scope  and 
Limitations 


THE  LATEST  AND  LARGEST  in 
ai^rlal  cameras.  A  compound  ten-lens 
unit  made  up  of  two  flve-Iens  Fairchild 


As  an  aid  to  ground  work,  of 
which  it  will  never  be  independ¬ 
ent,  it  can  be  made  as  accurate 
as  available  time,  money,  photo¬ 
graphic  equipment,  and  height  of 
flight  will  permit 


cameras,  which  are  installed  in  a  special 
mount.  Articulated  shutter  control  is 
used.  From  30,000  ft.  elevation  an  area 
of  760  square  miles  can  be  photographed 
at  one  simultaneous  exposure  of  the 
lenses 

WHEN  ONE  READS  a  headline 
such  as  “Birdman  Maps  Thousands 
of  Square  Miles  for  Geological 
Study,”  one  might  cynically  assume  that 
the  phrase  has  been  used  in  a  journal¬ 
istic  sense,  meaning  nothing  more  nor 
less  than  that  a  few  aerial  photographs 
had  been  taken  of  a  region.  The  head¬ 
line  may  mean  just  this,  but  it  could 
also  mean  that  a  large-scale  topographic 
map  with  a  close  contour  interval  had 
been  constructed  from  the  photographs. 
If  the  latter  were  the  case,  the  “bird- 
man,”  though  perhaps  the  central  figure 
in  the  situation,  would  nevertheless  be 
only  one  of  a  band  of  specialists  respon¬ 
sible  for  the  final  printed  map.  For  the 
success  of  such  a  project  means  that 
years  of  research  have  been  spent  in 
developing  suitable  photographic  and 
flying  equipment,  flying  personnel,  and 
methods  and  apparatus  for  extracting 
measurements  from  the  photographs 
once  they  have  been  taken. 

As  far  as  camera  equipment  is  con¬ 
cerned,  many  developments  have  been 
necessary — the  production  of  lenses  with 
no  appreciable  optical  distortion  but  with 
optimum  definition,  camera  shutters 
which  minimize  distortion  effects  due 
to  the  movement  of  the  airplane  while 
the  exposure  is  being  taken,  filters  for 
cutting  through  haze,  photographic 
emulsions  which  are  extremely  rapid  but 
at  the  same  time  practically  grainless, 
and  a  host  of  other  items  which  go  to 
make  the  modern  aerial  camera  a  truth¬ 
ful  and  precise  recorder.  Development 
of  suitable  flying  equipment  and  the 
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training  of  flying  personnel  have  also 
been  essential,  in  order  that  the  camera 
can  be  operated  at  maximum  efficiency; 
and,  finally,  the  development  of  methods 
of  plotting  from  photographs,  still  very 
much  in  the  experimental  stage,  is  re¬ 
quiring  the  expert  assistance  of  mathe¬ 
maticians,  optical  experts,  mechanical 
engineers,  cartographers,  and,  last  but 
not  least,  surveyors  and  geologists  with 
previous  experience  in  the  organization 
and  administration  of  surveying  work. 

It  is  with  methods  of  map  making 
after  the  photographs  have  been  taken 
that  this  article  is  most  concerned,  and 
my  purpose  is  to  state  in  general  terms 
the  fundamental  principles  of  aerial  sur¬ 
veying  and  how  methods  for  applying 
the  principles  are  being  gradually  crys¬ 
tallized  into  standard  practice. 

Two  very  important  points  must  be 
kept  in  mind  in  any  consideration  of 
aerial  surveying  practice.  The  first  is 
that  aerial  surveying  will  never  be  en¬ 
tirely  independent  of  ground  surveying, 
and  the  second  is  that,  just  as  in  ground 
surveying,  no  one  method  is  suitable 
under  all  conditions. 

The  three  conflicting  factors  in  any 
surveying  project  are:  (a)  accuracy 
required,  (b)  time  available,  and  (c) 
money  available.  Whether  aerial  sur¬ 
veying  justifies  itself  on  any  or  all  of 
these  three  points  is  a  fruitful  source 
of  discussion.  Accuracy  is  the  important 


factor.  When  a  surveying  project  is 
under  consideration,  the  first  step  that  it 
is  necessary  to  define  is  the  permissible 
errors  or  departures  from  absolute  pre¬ 
cision  that  can  be  tolerated.  However, 
there  is  a  nice  distinction  between  the  ac¬ 
curacy  of  a  survey  and  the  truthfulness 
of  the  map  which  reproduces  it.  A  map 
is  made  up  of  a  number  of  points  fixed 
by  measurement.  Obviously,  the  posi¬ 
tion  of  every  point  on  the  ground  can¬ 
not  be  measured  and  a  selection  must  al¬ 
ways  be  made.  A  survey  may  be 
extremely  accurate,  but  owing  to  a  poor 
selection  of  points  the  resulting  map 
may  be  very  misleading.  The  reverse 
also  may  be  true.  A  map  may  give  a 
truthful  picture  of  a  region  in  certain 
respects  but  at  the  same  time  be  totally 
unreliable  as  regards  relative  positions. 
The  great  superiority  of  aerial  photog¬ 
raphy  in  geological  studies  over  other 
methods  of  survey  recording  is  the 
wealth  of  detail  of  surface  indications 
provided.  It  supplies  the  geologist  with 
an  infallible  memory  which  enables  him 
to  compare  a  feature  in  all  its  details 
from  more  than  one  aspect  at  a  time, 
and  consequently  make  the  selection  of 
points  and  areas  to  be  used  easy  in  com¬ 
parison  to  the  task  of  the  ground  sur¬ 
veyor,  who  has  to  map  as  he  goes  and 
rely  on  his  memory  in  respect  to  the 
aspect  of  detail  as  seen  from  one  or  two 
points.  Aerial  photographs  then  aid  the 
geologist  in  making  his  map  truthful  in 
the  representation  of  detail. 

A  large  body  of  surveyors  still  con¬ 
tend,  however,  that  for  controlling  and 
coordinating  the  detail — that  is,  the  fix¬ 
ing  of  points — the  most  efficient  way  is 
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ground  surveying  by  conventional  meth¬ 
ods,  and  there  is  something  to  this  point 
of  view.  In  the  first  place,  a  certain 
amount  of  ground  control  such  as  major 
triangulation  and  precise  leveling  will 
always  be  necessary.  In  the  second  place, 
after  the  detail  has  been  compiled  from 
photographs,  the  geologist  has  still  to 
take  his  map  into  the  field  in  order  that 
certain  details  which  cannot  be  inter¬ 
preted  from  the  air — for  example,  the 
exact  nature  of  exposed  rocks  and  fea¬ 
tures  hidden  underneath  trees — may  be 
included  in  the  map.  Also,  aerial  photo¬ 
graphs  do  not  supply  names  or  classi¬ 
fication  of  geological  formations.  To 
offset  this  point  of  view,  however,  is, 
first,  the  fact  that  precise  measurements 
can  be  made  from  photographs  and  that 
these  can  be  made  in  the  comfort  and 
convenience  of  an  office  with  an  obvi¬ 
ous  potential  increase  in  efficiency ; 
second,  that  the  time  spent  in  the  field 
can  usually  be  very  much  reduced;  and, 
third,  that  areas  almost  inaccessible 
from  the  ground  can  be  reached  quickly 
and  recorded  by  photography  from  the 
air. 

The  pertinent  question  is.  Will  the 
additional  time  spent  in  the  office  be 
small  enough  to  justify  the  use  of  aerial 
photographs  for  the  measurement  of 
minor  control?  If  it  is  kept  in  mind 
that  experiments  in  new  technique  can¬ 
not  immediately  reach  and  maintain  the 
maximum  efficiency  of  which  the  tech¬ 
nique  is  capable,  as  does  an  old  and 
tried  method  operated  by  experienced 
personnel,  then  the  answer  to  the  ques¬ 
tion  already  would  seem  to  be  “Yes,” 
provided  that  in  choosing  the  method 
of  aerial  surveying  each  project  is  in¬ 
dividually  considered  just  as  it  would  be 
in  ground  surveying,  from  the  points 
of  view  of  size  of  project,  accuracy  re¬ 
quired,  type  of  map  required,  and  the 
type  of  terrain  to  be  covered  and  its 
accessibility. 

Space  is  not  available  in  which  to 
describe  in  detail  the  various  techniques 
that  have  developed,  but  what  fol¬ 
lows  is  intended  to  give  the  reader  an 
indication  of  present-day  practice. 

For  convenience  aerial  photographs 
are  divided  into  three  types;  (a)  ver¬ 
ticals,  those  taken  with  the  optical  axis 
of  the  camera  pointing  as  nearly  as  pos¬ 
sible  vertically  downward,  and  which 
come  nearest  to  being  maps  in  them¬ 
selves  of  the  areas  depicted;  (b)  low 
obliques,  in  which  the  camera  is  tilted 
intentionally  away  from  the  vertical  in 
order  to  cover  more  ground  in  one  ex¬ 
posure;  and  (c)  high  obliques,  in  which 
the  camera  is  tilted  more  nearly  hori¬ 
zontal  than  vertical  with  the  purpose  not 
only  of  economy  but  also,  either  for 
pictorial  value  or  where  measurement 
is  concerned,  so  that  distant  and  widely 
scattered  ground  control  can  be  utilized 
for  determining  the  position  of  the  air 
station  at  the  time  of  exposures. 

The  products  of  aerial  photography 
can  be  classified  as  follows:  (1)  Pic¬ 
torial  views.  (2)  Uncontrolled  mosaics. 


(3)  Controlled  mosaics.  (4)  Planimetric 
maps.  (5)  Topographical  maps  show¬ 
ing  relief. 

1.  Pictorial  Views — These  obviously 
have  real  value,  for  they  are  better  suited 
for  illustrating  scenery  or  property  than 
the  ground  photograph.  They  are  not 
maps  and  are  generally  single,  high 
oblique  photographs. 

2.  Uncontrolled  Mosaics — The  first 
aerial  maps  were  made  from  so-called 
vertical  photographs  which  overlapped 
so  that  they  could  be  fitted  together  into 
what  is  called  a  mosaic.  Mosaics  have 
been  in  the  past,  and  still  are,  of  tremen¬ 
dous  value  as  a  means  of  pictorial  rep¬ 
resentation.  However,  they  are  suitable 
only  in  the  case  of  comparatively  flat 
country.  And  because  of  the  difficulty 
in  keeping  the  airplane  flying  at  a  con¬ 
stant  height  and  the  optical  axis  of  the 
camera  truly  vertical,  various  scale  and 
shape  distortions  accumulate,  and,  con- 


AERIAL,  PHOTOGBAPHES  U  watch- 
Ina:  throngh  a  vertical  view  Under  for 
the  imaire  of  the  particular  area  of 
the  KTonnd  below  him  which  he  wishes 
to  photoffraph  with  this  Fairchild  F-4 
camera,  which  is  mounted  for  taking 
vertical  views 


sequently,  they  are  not  maps  in  the  true 
sense  of  the  word. 

3.  Controlled  Mosaics — A  mosaic, 
however,  can  be  controlled  by  means  of 
fitting  the  photographs  to  previously 
fixed  ground  control.  This  involves 
various  processes,  such  as  rephotograph¬ 
ing  to  the  desired  scale  from  the  original 
negative.  To  obtain  a  good  controlled 
mosaic  requires  very  accurate  flying. 
It  also  requires  that  the  optical  axis 
of  the  camera  be  kept  consistently  less 
than  2  deg.  from  the  vertical,  and  that 
the  ground  be  comparatively  flat.  The 


higher  the  flight  and  the  shorter  the 
focal  length  of  the  camera  the  smaller 
will  be  the  scale  of  the  photograph  and 
the  larger  will  be  the  area  covered  by 
one  exposure.  Three  to  four  fixed  points 
are  required  for  each  photograph,  but  if 
sufficient  overlap  is  maintained  between 
successive  photographs  there  are  simple 
methods  of  extending  the  control 
through  a  series  of  photographs.  Such 
methods  are  used  extensively  at  pres¬ 
ent.  The  process  cannot,  however,  be 
continued  indefinitely,  and  ground  con¬ 
trol  into  which  to  tie  at  fairly  frequent 
intervals  is  necessary. 

4.  Planimetric  Maps — A  controlled 
mosaic  is  literally  a  photographic  map. 
The  question  arises  whether  or  not  it 
is  the  most  desirable  form  of  map  for 
most  purposes,  because  it  is  difficult  to 
interpret  without  considerable  experi¬ 
ence,  and  even  then  shadows  and  in¬ 
significant  detail  may  stand  out  too 
strongly  in  comparison  with  the  essen¬ 
tial  features.  A  good  map,  besides  giv¬ 
ing  truthful  and  accurate  information, 
should  be  easy  to  read;  consequently,  it 
is  most  often  desirable  to  make  line 
maps  from  the  photographs  in  which 
only  the  essential  features  are  plotted. 

Large-scale  planimetric  maps  are  usu¬ 
ally  made  from  vertical  photographs 
controlled  in  the  same  way  as  a  mosaic, 
the  pertinent  detail  being  traced  off  the 
photographs.  Refinements  in  eliminat¬ 
ing  distortion  effects  can  be  introduced 
by  rectification  processes  which  consist 
in  reprojecting  the  original  photographs 
onto  a  plane  vertically  parallel  to  the 
map  plane. 

For  economy  in  making  planimetric 
maps  from  aerial  photographs,  multiple- 
lens  cameras  have  been  introduced,  of 
which  one  photograph  is  taken  approxi¬ 
mately  vertical  and  the  others  are  low 
obliques.  The  oblique  exposures  can  be 
rectified  into  the  plane  of  the  vertical 
photograph,  thereby  enabling  the  trac¬ 
ing  method  to  be  employed.  This  pro¬ 
cedure  allows  for  greater  accuracy  in 
control,  but  is  chiefly  suitable  in  flat 
country  so  far  as  the  tracing  of  detail 
is  concerned. 

Another  method  of  plotting  plani¬ 
metric  maps  is  to  superimpose  perspec¬ 
tive  grids  on  the  tilted  photographs. 
These  grids  are  so  drawn  as  to  repre¬ 
sent  rectangles  on  the  ground,  and  de¬ 
tail  is  transferred  from  the  perspective 
quadrilateral  to  the  plane  rectangle  by 
eye.  The  accuracy  of  such  a  method 
obviously  depends  on  the  size  of  the 
grid  squares  and  the  sketching  ability 
of  the  operator.  It  is  admirably  suited 
for  small-scale  work. 

A  third  method  is  the  utilization  of 
the  photograph  directly  in  a  mechanical 
plotting  instrument  which  sets  up  the 
conditions  of  exposure  in  miniature  and 
coordinates  the  movements  of  the  eye 
in  scanning  the  photograph  to  the  linear 
movements  of  the  plotting  pencil.  As 
these  instruments  are  perfected,  they 
will  undoubtedly  prove  to  be  the  most 
effective  procedure.  Multiple-lens  cam- 
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eras  and  plotting  machinery,  however, 
involve  considerable  capital  expenditure 
in  equipment,  and  for  certain  types  of 
projects  the  more  primitive  methods  are 
often  the  best  from  a  practical  point  of 
view. 

5.  Topographical  Maps  Showing  Re- 
Hgj — ^Where  it  is  desired  to  determine 
heights  and  to  show  relief  on  the  re¬ 
sulting  maps  by  formlines  or  contours, 
the  problems  of  aerial  surveying  are 
greatiy  increased.  In  such  cases  much 
of  the  technique  has  been  handed  down 
from  the  ground  photographic  surveying 
methods.  For  small-scale  reconnaissance 
maps  one  useful  method  is  to  plot  the 
positions  of  points  by  intersections  from 
two  or  more  camera  stations.  Vertical 
and  horizontal  angles  can  be  extracted 
from  the  photographs  and  consequently 
differences  of  height  can  be  obtained. 
Formlines  are  then  sketched  in,  the 
whole  process  closely  resembling  ordi¬ 
nary  topographical  mapping  with  the 
plane  table.  The  process  of  fixing  the 
position  of  the  air  stations,  in  the  first 
place,  and  then  the  intersection  of  the 
minor  control,  in  the  second  place,  can 
all  be  done  trigonometrically  or  graphi¬ 
cally,  but  the  quickest  and  most  ef¬ 
ficient  way  is  the  use  of  the  kind  of  plot¬ 
ting  instrument  already  mentioned. 

One  should  hesitate  to  ask  the  general 
question,  “How  accurate  is  aerial  sur¬ 
veying?”  because  it  can  be  made  as 
accurate,  within  certain  limits,  as  re¬ 
quired,  the  degree  of  accuracy  being 
merely  a  question  of  the  excellence  of 
the  camera  and  its  accessories,  the 
height  of  flight,  and  the  amount  of 
money  and  time  available. 

Each  year  brings  greater  efficiency 
in  the  handling  of  methods  of  aerial 
surveying,  and  it  should  always  be  re¬ 
membered  that  maps  made  from  photo¬ 
graphs  are  immensely  superior  to  any 
other  kinds  in  the  truthfulness  of  the 
representation  of  detail. 

In  conclusion,  though  certain  com¬ 
mercial  organizations  have  played  im¬ 
portant  roles  in  the  development  of 
equipment,  a  large  part  of  the  research 
in  this  and  in  methods  of  operation  is 
being  undertaken  by  governments,  and 
publications  on  the  subject  are  issued 
in  the  United  States  by  such  government 
mapping  agencies  as  the  United  States 
Coast  and  Geodetic  Survey  and  the 
United  States  Geological  Survey.  There 
are  also  various  private  institutions 
which  are  taking  an  active  part  in  the 
development  of  this  new  science.  Among 
those  in  the  United  States  should  be 
mentioned  Syracuse  University,  the 
Rensselaer  Polytechnic  Institute,  the 
Institute  of  Geographical  Exploration 
of  Harvard,  and  the  American  Geo¬ 
graphical  Society  of  New  York. 
Finally,  those  sufficiently  interested  to 
keep  in  touch  with  future  developments 
in  aerial  surveying  are  recommended  to 
follow  the  work  of  the  newly  formed 
American  Society  of  Photogrammetry, 
724  West  9th  St.,  N.W.,  Washington, 
D.  C. 
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Metals  and  alloys  Used  in  Airplane  Construction 
From  Data  Supplied  by  Airplane  Manufacturers: 

CABIN  DOOR 
Aluminum  alloy  sheet 
CABIN  STRINGERS  AND  ARCHES 
Aluminum  alloy 

CONDUIT,  CONTROL  CABLES  AND  ELECTRIC  WIRES 
Aluminum 

CONTROL  BEARINGS 
Aluminum;  also  graphite  impregnated 
ENGINE 

Bushings — Bronze,  phosphor  bronze 
Camshaft — ^Aluminum  alloy,  nickel  steel 
Crankcase — ^Aluminum  alloy,  magnesium  alloy 
Crankshaft — Aluminum  alloy,  chrome-nickel-molybdenum  steel,  nickel  alloy,  nickel- 
chromium  steel,  nickel  steel 

Crankshaft  bearings — Bronze-backed  babbitt,  plain  babbitt 
Connecting  rod — Nickel  steel 

Cylinder  head — ^Aluminum  alloy,  aluminum  bronze,  aluminum-magnesium  alloy, 
chrome-molybdenum  steel,  chrome-nickel  steel 
Cylinder  barrel — Chrome-molybdenum  steel,  chrome-nickel  steel,  mild  carbon  steel 
Ifatn  bearing  housing — Bronze 
Master  rod — Nickel-chrome  steel 
Mount — Chrome-molybdenum  steel 
Piston — ^Aluminum  alloy 
Studs  and  nuts — Nickel  steel 
Tappet  guides — Aluminum  alloy 

Valves — Cobalt-chrome  steel,  diachrome  steel,  nickel  steel,  Silchrome,  tungrsten 
Valve  seats — Bronze,  phosphor  bronze 

FLOATS 

Aluminum  alloy,  duralumin,  Alclad,*  chrome-nickel  steel 
FUEL  TANKS 
Duralumin 
FUSELAGE 

Aluminum  alloy  skin,  chrome-molybdenum  steel  tubing,  duralumin  girders 
LANDING  GEAR,  AXLE 
Chrome-molybdenum  steel 
PILOT  COMPARTMENT  FLOOR 
Aluminum  alloy 
PROPELLER 

Blade — Aluminum  alloy,  chrome-vanadium  steel 
Bushing — Beryllium  copper  alloy 

TAIL  GROUP— RUDDER,  ELEVATORS,  AND  FIN 
Aluminum,  aluminum  alloy,  chrome-molybdenum  steel  tubing,  duralumin 
TAIL  SKID,  SHOE 
Manganese  steel 
WINGS 

All  except  aileron — Aluminum  alloy 
All  except  aileron  and  trailing  edge — Duralumin  sheet  cover 
Aileron — ^Aluminum,  duralumin,  chrome-molybdenum  steel 
Covering — ^Alclad  sheet* 

Leading  and  trailing  edges — ^Aluminum,  duralumin 
SPARS  AND  RIBS 

Aluminum,  aluminum  alloy  skin,  chrome-molybdenum  steel,  duralumin 

STRUTS 

Chrome-molybdenum  steel 

Flying  boats  are  often  duralumin  throughout  with  hulls  of  aluminum  alloy  or  stainless 
steel.  Steel  members  and  fittings  cadmium  plated,  and  coat  of  zinc  chromate  primer. 
Duralumin  and  aluminum  given  zinc  chromate  primer. 

*Alumlnum  alloy  (Al,  94;  Cu,  4;  Mg.  0.5;  Mn,  0.5)  coated  with  99.7/ Al. 
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Plotting  Maps 
From 

Aerial  Photographs 


Technically  known  as  photogram- 
metry,  the  art  of  making  true-projec- 
tion  maps  from  photographs  calls  for 
special  instruments  and  methods  differ¬ 
ent  from  those  used  in  making  mosaics 


FIVC-LiENS  CAMERA  for  aerial  work,  a  type  developed 
by  Fairchild  Corporation  and  Major  J.  W.  Bagrley,  of  the 
Corps  of  Engineers.  An  assembiy  of  the  center  vertical 
photograph  and  the  four  oblique  views  after  transforma¬ 
tion  gives  a  composite  print  shaped  like  a  Maltese  cross 


Chief,  Division  of  Engraving  and  Printing 
United  States  Geological  Survey^,  and 
President,  American  Society  of 
Photogrammetry 


^CAMERA  EQUIPMENT  re- 
^ILquired  for  making  high-grade 

«  contour  maps  by  stereoscopic  use 
of  aerial  photography  is  quite  different 
from  that  which  will  suffice  for  the  mak¬ 
ing  of  mosaics  or  the  taking  of  photo¬ 
graphs  to  be  used  in  map  compilation  by 
other  methods.  In  general  the  lenses 
must  be  relatively  free  from  distortion 
throughout  a  field  of  at  least  25  deg. 
from  the  optical  axis,  and  any  errors  of 
curvature  within  this  field  should  be  as 
small  as  possible.  The  focal  lengths 
should  be  designed  to  cover  the  require¬ 
ments  of  large-,  medium-,  and  small- 
scale  mapping.  These  requirements 
would  be  met  adequately  by  lenses  rang¬ 
ing  in  focal  length  from  20  in.  down  to 
4  in.  There  is  a  demand  for  adequate 
equipment  for  small-scale  mapping,  such 
as  the  standard  maps  of  the  United 
States  Geological  Survey,  and  to  make 
these  economically  by  stereoscopic 
methods  it  is  necessary  to  cover  an  ex¬ 
tremely  large  area  in  a  single  exposure. 
This  requires  flying  at  high  altitude  with 
a  short  focal  length  lens.  To  expect  to 
secure  a  4-in.  lens  that  will  cover  even 
a  5x7-in.  negative  is  probably  out  of  the 
question,  but  such  a  lens  would  be  ideal 
for  this  small-scale  mapping.  Used  at 
an  elevation  of  16,000  ft.  above  ground 
it  would  give  a  photo  scale  of  1 : 48,000, 
which  is  the  scale  of  compilation  of  the 
United  States  Geological  Survey  mile- 
to-the-inch  maps.  Under  such  condi¬ 
tions,  a  5x7-in.  negative  would  cover 
twenty  square  miles. 

Three  other  requirements  for  stereo¬ 
scopic  mapping  are  a  “between-the-lens” 
shutter  of  at  least  80  per  cent  efficiency, 
adequate  means  of  holding  the  negative 
absolutely  flat  in  a  plane  perpendicular 

^Published  by  permission  of  the  Director. 


camera  is  now  obsolete  and  the  four- 
lens  camera  is  seldom  used.  In  the  five- 
lens  camera,  190  exposures  are  made 
from  five  individual  rolls  of  film  carried 
in  five  separate  magazines,  the  focal 
length  of  all  five  lenses  being  15  cm.,  the 
four  oblique  lenses  being  grouped  around 
the  central  vertical  lens  at  angles  of  43 
deg.  from  the  vertical. 

Rectifying  Cameras — The  condition 
which  gives  the  most  trouble  in  pre¬ 
cision  work  with  aerial  photographs  is 
tilt  in  the  negative.  It  is  impossible  to 
keep  the  optical  axis  of  the  camera  verti¬ 
cal.  Gyroscopic  attachments  have  not 
been  successful,  because  of  the  lag,  and 
level  bubbles  fail  because  of  inertia.  In 
most  of  the  European  stereoscopic  plot¬ 
ting  instruments,  tilt  in  a  negative  is 
eliminated  by  the  setting  in  the  plate 
holder,  but  in  flat-bed  instruments  of  the 
stereo-comparator  type,  it  is  necessary 
to  eliminate  tilt  in  each  negative.  For 
this  purpose  rectifying  cameras  have 
been  designed,  which  are  projecting 
cameras  in  which  the  plane  of  the  copy 
plate  or  board  can  be  tilted  at  any  angle 
from  the  plane  of  the  negative.  The 
condensers  and  the  projection  lens  must 
be  as  free  from  distortion  as  possible, 
and  if  the  tilt  in  the  negative  is  large, 
facilities  must  be  provided  to  tilt  the 
lens  as  well  as  the  copy  board  so  that 
the  images  in  the  different  parts  of  the 
copy  will  be  sharp. 

Automatic  View  Finders — The  secur¬ 
ing  of  proper  overlap  between  successive 
photographs,  as  well  as  counteracting 
drift  and  crab  of  the  airplane,  gives  an 
inexperienced  photographer  considerable 
trouble.  Many  devices  have  been  used 


to  the  optical  axis  of  the  lens,  and  fa¬ 
cilities  for  printing  on  the  negative  the 
principal  point  and  the  marginal  regis¬ 
tration  marks  required. 

A  few  of  the  best-known  types  of 
cameras  are  the  Brock  aerial  camera; 
the  Hugershoff  aerial  surveying 
cameras,  and  the  Zeiss  surveying 
cameras. 

Lieutenant  O.  S.  Reading,  of  the 
United  States  Coast  and  Geodetic  Sur¬ 
vey,  has  designed  a  longer  focal  length 
nine-lens  camera  which  is  now  being 
made  by  Fairchild  Aerial  Camera  Cor¬ 
poration.  This  camera  gathers  the  im¬ 
ages  from  all  nine  lenses  on  a  single  roll 
of  film  about  23  in.  wide.  An  accompany¬ 
ing  transformer  prints  the  views  from  all 
nine  lenses  properly  transformed  to  the 
horizontal  and  joined  in  place  on  a  single 
piece  of  film,  so  that  prints  can  be  made 
to  contact  scale,  or  enlarged  or  reduced. 

No  mention  of  aerial  surveying 
cameras  suitable  for  stereotopographic 
work  would  be  complete  without  refer¬ 
ence  to  two  other  series,  both  made  by 
the  Fairchild  Aerial  Camera  Corpora¬ 
tion.  This  company  has  developed  a 
number  of  different  types  of  single-lens 
aerial  surveying  cameras. 

Major  James  W.  Bagley,  Corps  of 
Engineers,  in  collaboration  with  the 
Army  Corps  and  the  Corps  of  Engineers 
at  Wright  Field  and  with  the  Fairchild 
Aerial  Camera  Corporation,  has  devel¬ 
oped  three  types  of  multiple-lens 
cameras,  with  three,  four,  and  five 
lenses.  In  all  of  these  cameras,  the  cen¬ 
tral  lens  points  vertically  downward  and 
the  others  are  grouped  at  fixed  angles 
from  the  vertical.  The  three-lens 
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to  solve  these  difficulties.  Most  Ameri¬ 
can  photographers  use  several  instru¬ 
ments,  including  a  visual  vertical  view 
finder  requiring  the  spotting  of  features 
on  the  ground  ahead  in  a  ground-glass 
grid,  a  drift  indicator,  an  intervalometer, 
a  stop  watch,  and  complementary  de¬ 
vices. 

Stereoscopic  Measuring  and  Plotting 
Instruments — This  discussion  of  instru¬ 
ments  of  the  kind  described  must  neces¬ 
sarily  be  brief  and  will  omit  any  refer¬ 
ence  to  simple  stereoscopes  or  to  instru¬ 
ments  of  the  stereo-comparator  type. 

The  only  American-made  instrument 
of  this  type  is  the  Brock  stereometer,  a 
flat-bed  measuring  stereoscope  developed 
by  a  firm  of  engineers  in  Philadelphia. 


The  Hugershoff  aerocartograph  is  the 
instrument  which  I  know  best,  as  it  is 
one  used  by  the  United  States  Geologi¬ 
cal  Survey  and  was  the  first  foreign- 
made  instrument  introduced  in  the 
United  States.  The  Corps  of  Engineers 
has  one  at  Wright  Field  and  Fairchild 
Aerial  Surveys  is  using  one  in  its  Los 
Angeles  office.  The  instrument  is  a 
combination  viewing,  measuring,  and 
plotting  device,  by  means  of  which  con¬ 
tour  maps  are  drawn  in  true  projection 
directly  from  untransformed  aerial 
photographs.  One  of  the  principal 
features  of  the  instrument  is  the  facility 
of  extending  control  optically,  thereby 
reducing  the  required  ground  control  to 
a  minimum.  A  brief  and  extremely  crude 
description  of  the  instrument  is  as 
follows : 

Two  overlapping  photographs  (nega¬ 
tives  or  glass  positives)  covering  in 
part  the  same  terrain  are  placed  in  the 


two  plate  holders  of  the  instrument  and 
adjusted  to  each  other  so  that  they  form 
a  perfect  plastic  model  when  viewed 
through  the  binocular  viewing  device. 
Various  adjustments  permit  the  rectifi¬ 
cation  of  different  tilts  and  different 
scales  in  the  two  photographs.  The  op¬ 
tical  model  is  then  adjusted  to  the  hori¬ 
zontal  plane  and  to  the  ground  control 
which  has  been  plotted  on  the  map 
sheet.  This  sheet  is  placed  on  a  draw¬ 
ing  board  in  the  base  of  the  instrument, 
or  on  an  adjacent  drawing  table,  known 
as  the  coordinatograph,  which  is 
geared  to  the  aerocartograph. 

In  each  viewing  telescope  there  is  an 
index  mark  or  cross  hair  which  in 
binocular  vision  is  fused  into  a  single 


index  or  floating  mark,  and  can  be 
moved  in  the  three  coordinates  of  space, 
the  X,  Y,  and  Z  coordinates,  by  means 
of  two  hand  wheels  and  a  foot  wheel. 
The  operator  by  means  of  this  floating 
mark  traces  over  the  model,  following  all 
the  roads,  streams,  contours,  and  other 
features  desired  in  the  map.  The  pencil 
in  the  plotting  device  which  is  geared 
to  the  coordinate  system  plots  the  trace 
of  the  floating  mark  in  true  projection 
and  common  scale.  Thus  the  map  is 
made  in  one  operation  directly  from  the 
photographic  data.  Of  course,  I  have 
omitted  all  the  details,  particularly  those 
of  adjustments  of  the  plates  and  the  re¬ 
quirements  of  ground  control,  the  latter 
being  the  horizontal  positions  and  eleva¬ 
tions  of  three  points  in  the  first  and  last 
overlapping  pair  in  each  strip  of  photo¬ 
graphs.  The  aerocartograph  performs 
equally  well  with  aerial  or  ground  photo¬ 
graphs — vertical,  horizontal,  or  oblique. 


Other  stereoscopic  measuring  and 
plotting  instruments  are  the  Hugershoff 
Aerosimplex,  the  Zeiss  Stereoplani- 
graph,  the  Wild  Autograph,  the  Nistri 
Photo-cartograph,  the  Santoni  Stereo- 
cartograph,  the  Poivilliers  Stereo¬ 
plotter,  and  the  Gallus-Ferber  photo 
restitution  apparatus. 

The  multiple  projector  system,  repre¬ 
sented  by  the  Zeiss  multiple  aero-pro¬ 
jector,  employs  a  double  projection  ap¬ 
paratus  in  which  the  images  of  each  of 
two  successive  overlapping  photographs 
are  projected  one  over  the  other  onto  a 
drawing  board  through  lenses  of  two 
complementary  colors  and  the  models 
thus  formed  are  viewed  through  eye¬ 
glasses  or  filters  of  the  same  comple¬ 
mentary  colors.  Thus  the  operator  sees 
with  the  right  eye  only  the  images  from 
the  right-hand  photograph  and  with  the 
left  eye  only  those  from  the  left-hand 
photograph,  enabling  him  to  view  a 
properly  adjusted  stereoscopic  model.  A 
spatially  adjustable  measuring  mark, 
with  a  pencil  vertically  beneath  the 
mark,  enables  the  operator  to  trace  on 
the  drawing  board  the  details  of  roads, 
streams,  and  other  topographic  features 
and  also  the  contours.  Projectors  are 
provided  in  units  of  three,  usually  six  or 
nine  in  all,  and  these  can  be  adjusted 
so  as  to  carry  control  forward  from  the 
plotted  positions  of  at  least  three  control 
points  on  the  first  model  to  at  least  two 
on  the  last  model.  These  instruments  are 
not  as  accurate  as  the  more  complicated 
plotting  instruments,  but  their  cost  is 
much  less,  the  training  of  operators  is 
much  easier,  and  the  resulting  map  can 
be  drawn  much  more  rapidly. 

In  England  the  latest  development  is 
the  Barr  and  Stroud  photogrammetric 
plotter.  This  is  a  very  large  and  cum¬ 
bersome  looking  instrument  of  the 
camera  plastica  type,  but  one  which  is 
considered  quite  simple  in  operation. 

The  United  States  Geological  Survey 
has  done  a  limited  amount  of  contour 
mapping  by  means  of  the  aerocarto¬ 
graph,  but  recent  efforts  to  secure  good 
photographic  negatives  with  the  special 
German  camera  required  for  use  with 
this  instrument  have  not  been  successful, 
because  of  the  federal  contracting  sys¬ 
tem  which  requires  the  acceptance  of 
the  lowest  bid.  The  aerocartograph  is 
now  at  Wright  Field,  where  the  Corps 
of  Engineers  is  supervising  the  con¬ 
struction  of  new  five-lens  plate  holders 
for  the  instrument.  As  soon  as  these 
are  received  the  Survey  expects  to  use 
the  instrument  principally  for  extending 
photographic  control  and  mapping  cul¬ 
ture  and  drainage  from  diapositives 
made  from  five-lens  negatives,  and  to 
use  the  multiplex  projector  for  most  of 
the  contour  drawing. 

Since  1928,  the  Survey  has  accom¬ 
plished  most  of  its  topographic  mapping 
by  a  combination  of  aerial  photography 
and  ground  surveying  in  making  its 
planimetric  base  maps,  which  show  all 
details  except  contours.  Contours  are 
added  by  plane-table  methods  in  the 
field. 


DRAWING  TBUR-FROJRCTION  MAPS  from  untrsnsformed  aCrial  photogrraphs 
with  the  Hnsershoff  aerocartograph.  The  inatrnment  of  this  type  owned  by  the 
United  States  Oeoioglcal  Survey  is  beingr  eqnipped  with  piate  hoiders  adapted 
for  flve-iens  camera  prints 
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Local  transportation  requirements  determine  the  types  most  suitable  for  any  locality  .  .  .  Terrain 
and  landing  facilities  are  also  influencing  factors  .  .  .  Freighters  perform  heavy-duty  service 
.  .  .  Northern  bush  flying  calls  for  planes  of  dependable  performance  in  varying  climates 


Airplanes 
Used  in  Mining 

E.J.  Clement 


^FOR  THE  MOST  PART  the  air- 
^ILplanes  used  in  mining  have  been 
standard  models  modified  to  carry 
heavy  and  bulky  cargoes.  Mining 
operations,  however,  do  create  definite 
and  specific  problems  in  air  transport. 
As  a  result,  several  airplanes  are  now 
being  designed  and  built  with  mining 
usage  in  mind.  Four  of  these  typically 
mining  service  planes  are  pictured  and 
described,  with  some  performance 
figures,  on  the  opposite  page.  Also, 
ships  which  have  served  the  industry 
in  various  countries  are  listed  in  an  ac¬ 
companying  table. 

No  attempt  is  made  to  list  in  this 
table  the  m^es  and  types  of  airplanes 
used  within  the  United  States  by  or 
in  behalf  of  the  mining  industry,  be¬ 
cause  such  uses  of  aircraft  are  not  so 
extensively  distinct  here  as  in  other 
countries.  This  fact  does  not  mean 
that  United  States  mining  men  do  not 
use  airplanes.  Quite  the  opposite  is 
true;  practically  all  kinds  are  used. 

Mining  men,  traveling  on  profes¬ 
sional  duties,  are  important  users  of  the 
large  air  liners  which  daily  fly  the  na¬ 
tion’s  airways.  A  consulting  mining 
engineer,  Arthur  Notman,  tells  else¬ 
where  of  the  extent  of  an  individual  use 
of  air  travel.  The  remarks  of  another 
man  associated  closely  with  the  in¬ 
dustry  indicate  further  the  amount  of 
mining  passenger  traffic.  “I  have  flown 
45,000  to  50,000  miles  on  the  North 
American  continent,”  writes  D.  S.  Mc¬ 
Afee,  vice-president  and  general  sales 
manager.  The  Dorr  Company,  Inc., 
“thereby  saving  a  month  of  business 
days  away  from  my  New  York  office 
without  any  feeling  of  personal  discom¬ 
fort  or  bodily  danger.” 

Transport  planes  of  the  United  States 
carry  ores,  bullion,  mine  mail,  and 
supplies  as  a  part  of  their  cargoes.  Off 
the  scheduled  routes,  the  mining  man 
flies  in  charter  or  taxi  ships. 

Commercial  aerial  services,  including 
those  companies  which  make  aerial  sur¬ 


veys  and  photographic  maps  for  geologic 
studies,  use  a  variety  of  planes. 

That  the  majority  of  makes  of  air¬ 
planes  in  the  United  States  serve  the 
mining  industry  in  some  form  or  other 
may,  therefore,  be  set  down  as  a 
demonstrated  fact. 

One  application  of  the  airplane  in 
mining  is  typical  of  the  United  States, 
however.  That  is  the  transport  “Execu¬ 
tive  Plane.”  Such  an  airplane  is  owned 
by  Errol  MacBoyle,  general  manager  of 
the  Idaho  Maryland  Mines  Company,  in 
California.  His  ten-place  Vultee  is  used 
for  executive  business  travel  and  also 
for  transporting  bullion  from  Grass 
Valley  to  the  Mint  in  San  Francisco. 

Airplanes  are  constantly  being  im¬ 
proved.  High-powered  single-engined 
ships  are  being  developed  with  pay  loads 
approaching  and  even  exceeding  the 
load  capacity  of  the  multi-engined  planes 
of  yesterday.  From  another  angle,  auto- 
giros,  which  take  off  from  and  land  in 
restricted  space,  offer  interesting  pos¬ 
sibilities  for  prospecting  and  for 
geologic  work. 

For  the  reason  that  the  types  of  air¬ 
planes  used  in  mining  vary  with  local 
transportation  requirements,  the  present 
resume  will  cover  three  typical  trans¬ 
port  problems  which  planes  have  had 
to  meet. 

One  of  these  applications  is  in  the 
famous  Bulolo  project  in  New  Guinea. 
Here  the  problem  was  to  move  large 
and  heavy  pieces  of  mining  equipment 
across  tropical  forests  from  the  seaports 
to  the  mining  properties.  Suitable  land¬ 
ing  fields  were  made  available.  There¬ 
fore,  heavy  -  duty  freighters,  three  - 
engine  Junkers  G31  planes,  were  used. 
On  many  trips  these  G31  transports 
carried  loads  of  5,000  lb.,  with  the 
maximum  exceeding  5,200  lb.  The 
shortness  of  the  trip,  less  than  75  miles, 
eliminated  the  need  of  a  long-range  fuel 
supply,  which  saving  in  load  was  con¬ 
verted  into  additional  cargo  capacity. 

In  New  ‘  Guinea  service  ceiling  re¬ 


quirements  were  unimportant,  because 
the  highest  obstacle  to  be  cleared  be¬ 
tween  the  gold  fields  and  the  coast  was 
a  pass  no  higher  than  4,000  ft.  above 
sea  level. 

Another  heavy-duty  application,  the 
carrying  of  bulky  machinery  with  single 
pieces  weighing  over  4,000  lb.,  was  the 
Pan  American  project  in  Peru,  included 
in  this  issue.  Here,  again,  three-engined 
planes — Fords  this  time — were  used. 
But  in  addition  to  heavy  freight  there 
was  the  factor  of  satisfactory  per¬ 
formance  at  high  altitudes.  The  ability 
to  reach  a  height  of  16,000  ft.  above 
sea  level  is  common  to  many  airplanes 
today.  The  feat,  therefore,  lies  in  lift¬ 
ing  a  load  of  more  than  two  tons  to 
that  height  and  carrying  it  at  that 
altitude  for  most  of  the  flight. 

These  two  heavy-duty  freight  move¬ 
ments  were  accomplished  with  three- 
engined  transport  planes.  Today  ex¬ 
press  and  freight  cargo  ships  are  being 
manufactured  which  will  make  heavy¬ 
load  and  high-altitude  transportation 
quite  commonplace  tomorrow. 

In  Canada,  though  loads  of  two  tons 
are  often  carried,  the  general  applica¬ 
tions  are  somewhat  lighter  loads  trans¬ 
ported  to  distant  and  scattered  destina¬ 
tions.  These  mining  areas  are,  so  far 
as  airplanes  are  concerned,  at  low 
altitudes,  making  high  ceiling  require¬ 
ments  unnecessary  for  the  most  part. 
However,  the  ability  to  climb  fast  is 
important  in  order  to  clear  obstructions 
which  often  surround  many  of  the 
thousands  of  small  lakes  used  for  land¬ 
ing  fields. 

Hangars,  except  at  main  bases,  are 
practically  non-existent  in  bush  flying. 
Adding  to  this  factor  the  two  words 
“Canadian  winters”  explains  what 
planes  in  Canadian  mining  are  up 
against.  North  of  the  Great  Lakes 
single-engine  ships  are  preferred  be¬ 
cause  it  is  easier  in  winter  to  thaw 
out  and  service  one  engine  rather  than 
two  engines  or  three. 

Since  Canada  leads  in  number  and 
extent  in  the  use  of  the  airplane  in 
mining,  the  opinions  of  experienced 
operators  of  aircraft  in  mining  service 
as  to  what  they  consider  important  in 
bush  flying  equipment,  as  distinct  from 
air-mail  transport,  should  be  of  general 
interest.  The  ideas  of  these  Canadian 
Airways  executives  as  expressed  in  in¬ 
terviews  represent,  of  course,  personal 
views. 

These  experts  on  mining  air  trans- 


560 


Engineering  and  Mining  Journal — Vol.l36,No.ll 


4  Snow  on  the  (round  and  on  the  lee- 
covered  lakes  brines  ont  ski  landlne 
(ear.  Ready  for  winter  flyln(  Is  this 
four-place  cabin  Waco  biplane,  which  is  the 
property  of  the  Hollineer  Consolidated  Gold 
Mines,  Ltd.,  of  Timmins,  in  Ontario.  Spe¬ 
cial  features  make  It  efficiently  serviceable 
for  Canadian  mlnin(  conditions. 


•  WACO  STANDARD  CABIN — One  model  of  the 
standard  series  of  Waco  cabin  airplanes  has  a 
power  pnit  of  a  225  hp.  Jacobs  en(ine.  This 
type  has  a  normal  range  of  420  mi.,  a  service 
ceiling  of  16,000  ft.,  a  landing  speed  of  63 
m.p.h.,  a  cruising  speed  of  126  m.p.b.  at  1,900 
r.p.m..  and  a  727  lb.  pay  lo(d.  It  can  climb 
800  ft.  in  the  first  minute.  For  use  in  the 
Northlands  winters  the  Waco  has  a  large  oil 
tank  filling  cap  and  drain  plugs  and  a  special 
cowling  arrangement  to  prevent  overheating  in 
the  summer  and  to  keep  the  engine  warm  in  the 
winter. 
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port  agree  fairly  well  on  some  airplane 
qualities.  The  common  points  are  a 
pay-load  capacity  on  floats  of  2,000  lb., 
a  range  of  500  miles,  with  4()0  miles 
sufficient  for  much  of  the  work,  a  cruis¬ 
ing  speed  of  125  m.p.h.,  but  the  faster 
the  better,  and  landing  and  take-off 
speeds  not  to  exceed  60  m.p.h.,  due  to 
rough  surface  conditions. 


In  the  matter  of  low-wing  mono¬ 
planes  vs.  high-wing  monoplanes  of  the 
same  performance,  the  opinions  were 
divided.  Those  who  advocated  the  low- 
wing  type  did  so  provided  the  upward 
incline  of  the  wings  was  sufficient  to 
clear  docks  and  other  such  obstruc¬ 
tions  when  used  as  a  seaplane.  Low- 
wing  monoplanes  lie  closer  to  the  ground 


AIRPLANES  USED  IN  MINING 


In  Africa,  Alaska,  Australia  ( and  New  Guinea ),  and  Canada 


NO.  OF 

COUNTRY 

MAKE 

MODEL 

ENGINES 

type! 

AFRICA 

De  Havilland 

Dragon 

2 

Biplane 

ALASKA 

Lockheed 

2 

Low-wing 

Stearman 

I 

Biplane,  open 

AUSTRALIA 

De  Havilland 

Dragon 

2 

Biplane 

and 

Fox  Moth 

1 

Biplane 

NEW  GUINEA 

60  Moth 

1 

Biplane,  open 

Fokker 

F  VII 

1  or  3 

High-wing 

Junkers 

F13 

I 

Low-wing 

G31 

3 

Low-wing 

W33/34 

1 

Low-wing 

A.  V.  Roe 

C30 

1 

Autogiro 

Short 

Scion 

2 

High-wing 

Waco 

1 

Biplane 

CANADA 

Bellanca 

Pacemaker 

I 

High-wing 

• 

Aircruiser 

1 

Sesquiplane* 

Consolidated 

Fleet 

1 

Biplane,  open 

De  Havilland 

Dragon 

2 

Biplane 

Dragon  Rapide 

2 

Biplane 

Fox  Moth 

1 

Biplane 

Gipsy  Moth 

1 

Biplane,  open 

Fairchild 

71  &  71C 

1 

High-wing 

Super  71 

1 

High-wing 

FC2W 

I 

High-wing 

82A 

I 

High-wing 

Fokker 

Universal 

1 

High-wing 

Super-Universal 

1 

High-wing 

F14 

1 

High-wing 

Junkers 

W33/34 

I 

Low-wing 

Ju52 

1 

Low-wing 

Laird 

LC-B200 

1 

Biplane,  open 

Lockheed 

Vega 

I 

High-wing 

Stearman 

C-3B 

Biplane,  open 

4EM 

1 

Biplane,  open 

Stinson 

Reliant 

1 

High-wing 

Travel  Air 

1 

High-wing 

Waco 

UKC  Standard 

1 

Biplane 

YKC  Standard 

1 

Biplane 

MEXICO 

Bellanca 

Airbus 

I 

Sesquiplane* 

Lockheed 

Orion 

1 

Low-wing 

SOUTH  and 

Ford 

3 

High-wing 

CENTRAL 

Fairchild 

71 

1 

High-wing 

AMERICA 

Sikorsky 

S38 

2 

Amphibion 

UNITED  STATES 

—  See  text 

NOTES: 

1.  All  planes  are  cabin  type  unless  otherwise  noted.  Cockpit  ships  are  speci¬ 
fied  by  “Open."  Monoplanes  are  listed  by  and  according  to  whether  High¬ 
er  Low-wing. 

2.  Form  of  biplane  with  one  wing  less  than  half  the  area  of  the  other  wing. 

Some  of  these  airplanes  are  not  in  current  production  but  are  still  in  use. 


and  are  thus  less  exposed  when  tied 
down  in  a  winter  blizzard.  Also,  the 
presence  of  wings  below  him  gives  the 
pilot  a  most  satisfactory  feeling  in  seeing 
his  support  beneath  him. 

On  the  other  hand,  the  high-wing 
champions  maintain  that  their  choice  is 
easier  to  load,  for  the  trailing  edge  of 
the  low-wing  ship  is  in  the  way  even  if 
the  loading  hatch  is  in  the  rear  of  the 
cabin.  Besides,  the  downward  visibility 
on  both  sides,  which  the  high-wing 
monoplane  affords,  is  preferred  in  bad 
weather.  The  struts  of  this  type  are 
of  considerable  help  in  handling  the 
ship  on  the  ground  or  around  a  dock  or 
the  shore. 

Technical  features  of  airplanes, 
preference  for  which  in  Canadian  use 
have  been  expressed,  include  dual  con¬ 
trol,  mechanical  wing  flap  operation 
rather  than  electric  or  hydraulic,  suffi¬ 
cient  engine  cowling  to  afford  complete 
weather  protection  and  to  eliminate  need 
for  an  engine  cover  or  nose  bag  in 
winter,  accessibility  of  engines  for 
servicing  without  a  ladder  or  platform, 
provision  for  two-way  radio,  and  an 
aerial  camera  hatch  unobstructed  by 
struts,  cross  bracing,  skis,  or  floats. 

Strongly  reinforced  cabin  floors  with 
metal  lining  up  to  the  window  level  and 
cabin  space  at  least  12  to  14  ft.  long 
to  take  mining  drill  rods  are  important 
items. 

These  views  of  Canadian  aviation 
men  are  most  constructive,  for  in  no 
other  country  does  proved  performance 
speak  so  highly  for  durability,  de¬ 
pendableness,  and  serviceability  of  air¬ 
planes  used  in  mining  as  in  Canada, 
where  airplanes  spend  days  and  nights 
out  in  the  open  exposed  to  weather  and 
temperature  conditions  which  vary  from 
midsummer  heat  along  the  48th  parallel 
of  north  latitude  to  midwinter  cold  along 
the  Arctic  Circle. 

Since  the  types  of  airplanes  best 
suited  for  mining  usage  depend  upon 
local  conditions,  these  determining  fac¬ 
tors  are  of  importance  to  the  airplane 
manufacturer  in  order  that  he  may  sug¬ 
gest  the  best  model  for  the  particular 
application. 

The  first  item  is  naturally  the  exact 
use  or  uses  to  be  made  of  the  plane,  such 
as  freight  carriage,  prospecting,  inspec¬ 
tions,  or  photography.  Other  points  are 
the  distance  between  the  mining  prop¬ 
erty  and  the  other  terminus  of  flight 
operations;  the  nature  of  the  terrain  to 
be  flown  over,  especially  if  there  are  any 
high  altitude  obstacles  to  be  overcome; 
the  frequency  of  trips  and  the  avail¬ 
ability  and  a  description  of  the  areas 
intended  for  landing  fields. 

Can  gasoline  and  oil  be  readily  se¬ 
cured  and  will  a  special  pilot  and 
mechanic  be  employed?  are  questions  to 
be  considered.  Of  major  importance  is 
the  matter  of  the  maximum  cargo,  by 
weight  and  cubic  volume,  desired  to  be 
carried  on  a  single  trip  as  well  as  of  the 
size  and  weight  of  any  unusual  piece  of 
freight. 
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ISXPBBIMENTS  made  with  a  model  of  a  mine 
cage  or  a  skip  snbstltnted  for  the  airplane  shown 
in  this  wind  tunnel  might  yield  data  that  would 
lead  to  more  efficient  design.  In  general,  the  re¬ 
sults  obtained  from  aSronantical  research  may 
prove  of  value  in  building  certain  kinds  of  mining 
equipment 


j  Aeronautical 
Research 
Holds 


! 

i  Possible  Aids  to  Mine  Problems 


1 


f 


THE  MINING  INDUSTRY 
should  be  able  to  profit  impor¬ 
tantly  from  the  new  knowledge 
that  is  gained  through  the  aeronautical 
research  now  being  conducted  in  the 
various  schools  and  laboratories  es¬ 
tablished  for  this  purpose  throughout 
the  country.  New  facts  acquired  in  the 
course  of  wind-tunnel  tests  may  con¬ 
ceivably  be  applied  in  improving  the  de¬ 
sign  of  mine  fans,  as  well  as  that  of 
skips  and  cages  to  decrease  wind  re¬ 
sistance  in  hoisting.  Likewise,  the  air¬ 
flow  design  of  elbows  and  other  bends 
in  ventilation  piping  may  improve  the 
efficiency  of  the  system  and  lessen 
power  cost  and  even  be  used  to  advan¬ 
tage  in  the  case  of  other  liquids — all 
this  by  way  of  suggestion.  Aeronauti¬ 
cal  laboratories  also  offer  facilities  for 
the  extensive  and  thorough  testing  of 
metals  for  their  use  in  airplane  and  en¬ 
gine  construction.  And,  in  general,  they 
welcome  cooperation. 

These  opportunities  have  been  made 
possible  to  the  mining  industry  by  the 
gift  of  the  late  Daniel  Guggenheim,  who 
endowed  aeronautics  with  more  than 
$3,000,000.  The  Daniel  Guggenheim 
Fund  for  the  Promotion  of  Aeronautics 
amounted  to  $2,500,000  and  was  later 
increased  by  $300,000.  These  gifts 
were  in  addition  to  a  $500,000  endow¬ 
ment  made  to  New  York  University. 
The  donor’s  son,  Harry  F.  Guggen¬ 
heim,  member  of  the  National  Advisory 
Committee  for  Aeronautics,  as  its  presi¬ 
dent,  administered  the  Fund. 

“For  some  time,”  wrote  the  elder 
Guggenheim  to  the  Chancellor  of  New 
York  University,  when  offering  his  gift 

(SuKpested  from  material  furnished  by 
Alexander  Klemin,  professor  of  aeronau¬ 
tical  engrineering,  New  York  University, 
and  Earl  Church,  associate  professor  of 
photogrammetry,  Syracuse  University.) 


Guggenheim  schools  and 
research  laboratories  offer 
facilities  for  underground 
studies  and  for  testing  metals 
for  airplane  construction 

• 

of  $500,000  to  endow  a  school  of  aero¬ 
nautics,  “I  have  been  impressed  with 
the  need  of  placing  aeronautics  on  the 
same  educational  plane  that  other 
branches  of  engineering  enjoy.  It  has 
seemed  to  me  that  aviation  is  capable  of 
rendering  such  service  to  the  nation’s 
business  and  economic  welfare,  as  well 
as  to  its  defense,  that  our  universities 
should  concern  themselves  with  the  edu¬ 
cation  of  highly  trained  engineers 
capable  of  building  better  and  safer 
commercial  aircraft,  and  industrial  en¬ 
gineers  capable  of  making  the  operation 
of  aircraft  as  a  business  proposition 
comparable  to  the  operation  of  railroads. 
In  this  way  we  shall  give  America  the 
place  in  the  air  to  which  her  inventive 
genius  entitles  her.” 

Aeronautic  research  and  study  mean 
better  airplanes  and  aircraft  engines  to 
serve  the  mining  field.  Education  in 
aeronautics  and  aviation  means,  among 
other  things,  improved  technique*  in 
aerial  surveying  and  aerial  mapping  for 
mining  and  geological  studies. 

The  institutions  which  have  received 
the  larger  appropriations  from  the  Fund 
are:  California  Institute  of  Technology, 
Georgia  School  of  Technology,  Harvard 
University  Graduate  School  of  Business, 
Leland  Stanford  University,  Massachu¬ 
setts  Institute  of  Technology,  New  York 
University,  Syracuse  University,  Uni¬ 


versity  of  Michigan,  and  University  of 
Washington.  Of  these,  two  may  be 
taken  as  representative  of  what  research 
and  education  are  doing  in  respect  to 
the  two  basic  applications  of  mining 
aviation — namely,  aerial  transport  and 
aerial  surveying. 

The  Research  Laboratories  of  New 
York  University’s  Daniel  Guggenheim 
School  of  Aeronautics  have  been  de¬ 
signed,  constructed,  and  equipped  with 
three  specific  purposes  in  view — namely: 
(1)  Instruction  of  aeronautical  stu¬ 
dents.  (2)  Fundamental  research  in 
aeronautics.  (3)  Experimental  and  test 
work  with  special  reference  to  the  re¬ 
quirements  of  the  aeronautical  industry. 

The  Aerial  Photographic  Surveying 
and  Mapping  School  at  Syracuse  Uni¬ 
versity  offers  courses  in  aerial  pho¬ 
togrammetry.  Incidentally,  it  is  the 
direct  answer  to  a  question  asked  edi¬ 
torially  by  the  Engineering  and  Mining 
Journal  in  its  issue  of  Aug.  7,  1920, 
when  aerial  mapping  was  just  begin¬ 
ning  to  be  recognized  commercially. 
That  question  was:  “Are  our  engineer¬ 
ing  schools  keeping  abreast  of  the  times 
and  instituting  courses  and  training 
men  in  aerial  plane  surveying?”  Dur¬ 
ing  the  senior  year,  this  work  at  Syra¬ 
cuse  is  complemented  by  brief  courses 
in  aerial  navigation  and  the  economics 
of  aerial  surveying. 

Such  educational  and  research  work 
can  undoubtedly  offer  the  mining  indus¬ 
try  possibilities  worth  investigating 
which  may  further  “assist  in  develop¬ 
ments  which  would  make  mining  more 
safe  as  well  as  more  profitable  and  there¬ 
fore  of  the  greatest  economical  value,” 
the  motive  which  was  in  the  mind  of  the 
donor,  a  member  of  a  well-known  mining 
family,  when  he  made  his  first  large  gift 
to  a  field  of  aviation. 
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HEART  of  the  Michigan  Copper  Country  from  the  air. 
This  winter  scene  of  Cainmet  and  its  environs  shows 
the  shafthonses  stretching  along  the  Copper  Range. 
Through  the  Joint  action  of  the  operators,  a^riai  sur¬ 
veys  were  made  of  this  region 

A  PHOTOGRAPHIC  SHIP,  of  Cnrtiss-Wright  Kingbird 
type,  equipped  with  two  supercharged  engines.  The 
piiot  and  camera  man  are  outfitted  with  “Go-to-Mars” 
suits  having  oxygen  inhalators  attached  for  high- 
aititude  work 


Mapping  Michigan  for  Geologists 


MICHIGAN,  wild  and  wooded, 
with  many  unusual  geological  for¬ 
mations,  offered  an  exceptional  op- 
portimity  for  aerial  surveys  to  prove 
their  worth.  They  have  been  used  on 
many  occasions  to  trace  and  study  geo¬ 
logical  formations  and  to  prove  the  ac¬ 
cepted  facts  and  to  prove  or  disprove 
the  many  theories  concerning  the  geo¬ 
logical  formation  of  the  State. 

Dr.  W.  O.  Hotchkiss,  until  recently 
president  of  the  Michigan  College  of 
Mining  and  Technology  at  Houghton, 
Mich.,  and  his  staff  were  quick  to  real¬ 
ize  the  importance  of  aerial  surveys 
and  their  possibilities  along  the  Copper 
Range  on  the  Keweenaw  Peninsula. 
Cooperating  with  the  Calumet  &  Hecla 
Mining  Company,  the  Copper  Range 
Company,  the  Mohawk  Mining  Com¬ 
pany,  and  the  St  Mary’s  Mineral  & 
Land  Company,  aerial  surveys  were 
made  of  the  entire  Copper  Range  ex¬ 
tending  from  Calumet  southwest  to  Lake 
Gogebic,  about  100  miles  in  length  and 
covering  a  width  of  about  6  miles, 
which  is  where  the  break  in  the  rock 


Over  12,000  square  miles 
have  been  photographed 
from  the  air  for  the  study 
of  copper,  iron,  and  non- 
metallic  mineral  deposits 

Talbert  Abrams 

President,  Abrams  Aerial  Survey  Corpora¬ 
tion,  Lansing,  Mich. 

crust  is  most  prominent  and  copper  for¬ 
mations  are  known  to  exist. 

Many  unusual  formations  were  dis¬ 
closed  and  the  extent  of  the  break  in 
formation  was  completely  visualized  for 
the  first  time  in  the  photographic  map. 
Mining  engineers  in  the  district  and  the 
students  of  the  Michigan  College  of 
Mines  have  been  using  and  will  continue 
to  use  this  photographic  map  for  many 
years  as  a  basis  of  their  exploration 
and  future  study  of  the  area. 


One  very  unusual  condition  was 
clearly  portrayed  in  the  aerial  photo¬ 
graphic  survey  of  the  Copper  Country. 
The  flying  was  done  and  aerial  photo¬ 
graphic  maps  were  made  in  September, 
after  a  long  drought  in  the  district.  Be¬ 
cause  of  the  drought,  and  the  scarcity  of 
moisture  in  the  ground,  the  foliage  on 
the  trees,  where  the  ground  was  shal¬ 
low  on  top  of  the  rock,  changed  color 
first.  This  was  very  easily  discernible. 
Checking,  from  the  change  in  color  of 
the  foliage,  the  location  where  the  rock 
was  only  slightly  covered  by  earth  and 
where  the  rocks  sloped  off  to  a  greater 
depth  and  the  trees  were  able  to  get 
sufficient  moisture,  the  depth  of  the  rock 
could  be  approximated. 

Because  of  this  unusual  condition, 
rock  outcrops  which  were  visible  in  the 
photographs  showed  up  especially  well, 
and  the  near  rock  outcrops  could  be 
anticipated  sufficiently  to  enable  the 
geologists  to  give  those  particular  areas 
special  attention. 

The  photographic  maps  of  the  Copper 
Range  were  made  to  a  scale  of  1  in.  = 
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1,000  ft,  and  where  important  considera¬ 
tion  was  to  be  given  a  particular  terri¬ 
tory,  enlargements  were  made  at  a  scale 
of  1  in.  =  400  ft.,  this  being  sufficient  for 
studying  and  figuring  ground  details 
closely. 

Public  officials  and  mining  interests 
in  the  district  have  found  many  uses 
for  the  aerial  photographic  maps  aside 
from  geological  ones.  The  maps  have 
been  used  for  making  new  road  loca¬ 
tions,  the  running  of  high-tension  power 
lines,  and  developing  of  water  power 
for  mine  use. 

One  of  our  most  interesting  assign¬ 
ments  in  recent  years  was  the  mapping 
of  Isle  Royale,  in  Lake  Superior,  for 
the  United  States  Geological  Survey, 
plans  for  which  were  arranged  through 
the  geography  and  geological  depart¬ 
ments  of  the  University  of  Michigan. 
Isle  Royale,  60  miles  out  in  Lake  Su¬ 
perior,  north  of  the  Keweenaw  Penin¬ 
sula,  offered  an  unusual  problem  so  far 
as  aerial  photography  is  concerned.  Sea¬ 
planes  are  not  especially  adapted  to 
aerial  surveys,  and  for  that  reason  the 
mapping  was  done  from  a  landplane, 
using  Houghton  as  a  base.  This  re¬ 
quired  flying  directly  across  the  lake 
to  do  the  work  and  returning  without 
landing,  inasmuch  as  no  landing  fields 
are  available  in  the  interior  or  on  the 
sand  beaches.  The  island  is  of  jutting 
rock,  rising  abruptly  on  the  north  side 
and  dropping  off  to  the  south  in  a  series 
of  broken  ridges  which  run  the  length 
of  the  island,  the  Amygdaloid  formation 
presenting  a  most  unusual  series  of 
curves  and  varying  elevations. 

From  the  air,  even  without  photo¬ 
graphs,  a  geologist  gets  the  most  com¬ 
plete  conception  of  all  formations.  With 
the  photographic  maps  available  for 
more  detailed  study,  all  the  breaks  in 
the  formation  and  their  relation  one  to 
the  other  can  be  easily  detected  and, 
using  the  ground  information  available, 
the  area  can  be  completely  analyzed. 

The  areas  around  Marquette,  Ishpem- 
ing,  and  Negaunee,  on  the  Marquette 
Range ;  at  Bessemer,  Wakefield,  and 
Ironwood,  on  the  Gogebic  Range;  and 
at  Crystal  Falls,  Iron  Mountain,  Nor¬ 
way,  and  Vulcan,  on  the  Menominee 
Range,  are  a  most  unusual  sight.  The 
aerial  appearance  of  these  spots  leaves 
no  question  in  the  mind,  as  one  flies 
across  the  ranges,  that  the  iron  deposits 
have  been  definitely  located.  The  ap¬ 
pearance  of  the  country  directly  in  and 
around  them  is  entirely  different  from 
the  country  immediately  surrounding, 
both  as  to  curve,  character,  and  surface 
vegetation.  These  unusual  surface  con¬ 
ditions  show  up  especially  well  in  the 
photographic  maps  which  have  been 
made  and  which  are  being  used  by  State 
Survey  officials  and  the  mining  com¬ 
panies  and  geologists. 

To  date  Michigan  has  had  mapped 
over  12,000  square  miles  from  the  air, 
these  maps  being  made  by  a  coopera¬ 
tive  arrangement  with  the  United  States 
Geological  Survey.  Recent  appropria¬ 


tions  by  the  Michigan  State  Legislature 
makes  possible  a  continuation  of  this 
mapping.  The  individual  prints  are  as¬ 
sembled  into  township  maps  and  are 
available  to  anyone  at  a  nominal  price. 

Aerial  surveys  have  been  used  on  sev¬ 
eral  occasions  in  Michigan  by  the  State 
Highway  Department  to  locate  gravel 
deposits  for  use  in  an  extensive  road¬ 
building  program.  Photographic  maps 
have  been  made  for  the  several  steel 
corporations  to  outline  the  extent  of 
their  dolomite,  calcite,  and  limestone 
deposits.  They  have  also  been  used  to 
study  the  extent  of  the  alabaster  area 
and  by  the  salt  companies  to  study  their 
brine  wells  and  pipe  lines.  We  have 
made  photographs  and  photographic 
maps  outlining  the  extent  of  the  plaster 
mines  and  the  deposits  of  the  nine  large 
cement  plants  in  the  State. 


To  get  a  comprehensive  map  picture 
of  a  large  area,  so  that  geologists  may 
easily  obtain  the  trend  and  continuity  of 
a  particular  formation,  large  aerial  maps 
are  often  made.  The  Isle  Royale  map, 
when  pieced  together,  was  24  ft.  long 
and  6  ft.  high  and  contained  several 
thousand  individual  map  photographs. 

The  Abrams  contour  finder,  which  is 
a  precision  stereoscopic  device  that 
gives  about  four-power  magnification  to 
the  original  aerial  photographic  maps, 
has  been  found  to  more  than  double  the 
value  of  any  set  of  aerial  photographs 
used  in  a  geological  study.  The  instru¬ 
ment  magnifies  the  scale  and  gives  the 
magnification  stated  to  the  relief,  en¬ 
abling  engineers  and  geologists  to  study 
minute  details  and  draft  the  contour 
lines  directly  onto  the  photographic 
maps. 


Airplanes  Expedite 
Alaskan  Survey 

Combination  of  aerial  photography  and 
ground  work  in  areas  of  high  relief,  heavy 
cover  of  vegetation,  and  low  swamps  yields 
topographic  data  of  great  fidelity  at  low  cost 


Philip  S.  Smith 

Chief  Alaskan  Geologist 
U.  S.  Geological  Survey 


BY  THE  TERMS  of  its  appropri¬ 
ation  for  work  in  Alaska,  the 
United  States  Geological  Survey  is 
principally  concerned  in  that  Territory 
with  the  investigation  of  the  mineral  re¬ 
sources.  These  investigations  necessar¬ 
ily  involve  many  lines  of  attack,  which  if 
they  are  wisely  conducted,  call  for  the 
utilization  of  all  means  that  will  facilitate 
the  collection  and  analysis  of  the  needed 
facts. 

In  a  rugged  pioneer  region  such  as 
Alaska,  where  distances  are  great  and 
where,  for  the  most  part,  roads  and 
other  transportation  facilities  to  remote 
points  are  almost  entirely  undeveloped, 
the  mere  task  of  getting  to  and  from 
the  areas  to  be  investigated  is  a  matter 
of  major  concern  and  expense.  Under 
such  conditions  the  use  of  airplanes  for 
the  transportation  of  the  parties  to  and 
from  the  areas  to  be  studied  can  in 
many  instances  effectively  increase  the 
length  of  the  open  season,  greatly  reduce 
the  amount  of  supplies  and  equipment 
needed,  and  allow  the  personnel  to 
devote  its  energies  to  the  real  task  in 
hand,  rather  than  spending  part  of  the 

Publication  approved  by  Director  of  the 
U.  S.  Geological  Survey 


all-too-short  working  season  in  fighting 
a  way  to  the  point  that  is  the  real 
objective  of  the  new  work. 

As  an  illustration  may  be  cited  the 
two  Geological  Survey  parties  which, 
in  two  successive  years,  were  assigned 
to  the  task  of  surveying  areas  near 
Mount  Spurr,  west  of  Cook  Inlet.  The 
first  of  these  parties  landed  on  the 
beach  near  Tyonek  and  for  nearly  three 
weeks  tramped  with  a  pack  train  over 
the  swampy  lowland,  cutting  endless 
trail  through  the  tangle  of  alders  and 
brush  that  intervened  between  the 
beach  and  the  highlands  of  the  Alaska 
Range,  and  then  in  the  fall,  on  comple¬ 
tion  of  the  season’s  work,  spending 
many  days  retracing  on  foot  this  route 
back  to  the  beach.  In  all,  the  party  thus 
spent  more  than  a  month,  wearing  out 
the  men  and  horses  in  this  relatively  un¬ 
productive  but  inescapable  task  of  get¬ 
ting  to  and  from  the  real  starting  point 
of  the  technical  work.  In  contrast,  the 
next  year  a  similar  party,  with  a  ton  of 
supplies,  was  landed,  with  no  personal 
exertion,  at  this  same  starting  point  by 
airplane,  the  trip  from  the  outfitting 
point.  Anchorage,  having  taken  less 
than  hours.  As  a  measure  of  the 
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time  saved  in  straight  travel  of  this  sort 
it  is  probably  a  fair  estimate  to  state 
that  a  Survey  party  could  be  moved  in 
an  hour  by  airplane  about  the  same 
distance  as  would  require  ten  days  or 
more  of  slow,  laborious  plodding  with  a 
pack  train  overland. 

Not  only  is  the  mere  task  of  getting 
to  the  desired  place  facilitated  by  the 
use  of  the  airplane,  but  much  useful  in¬ 
formation  can  be  gathered  in  the  course 
of  travel  by  that  means,  as  to  the  major 
features  of  the  country  to  be  surveyed 
by  the  ground  parties.  Thus,  the 
Geological  Survey  party  that  was  to 
conduct  surveys  in  the  Nushagak- 
Tikchik  Lake  district  of  Southwestern 
Alaska  was  enabled,  in  the  course  of 
the  airplane  trip  from  Anchorage  to  its 
starting  point  at  Dillingham,  to  get  a 
view  of  the  general  lay  of  the  land  and, 
as  a  result,  to  plan  wisely  many  of  the 
details  of  the  subsequent  campaign  for 
the  season. 

Up  to  this  time,  the  Alaskan  Branch 
has  not  used  the  airplane  extensively 
as  a  means  of  making  direct  observa¬ 
tions  in  connection  with  its  strictly 
geological  investigations.  However,  in 
its  topographic  work,  which  so  far  as 
practicable  the  Branch  tries  to  have 
done  in  advance  of  its  geologic  investi¬ 
gations,  it  has  been  greatly  aided  by 
photographic  work  performed  by  air¬ 
plane  detachments  courteously  made 
available  by  the  Navy  Department.  In 
1926  and  again  in  1929  such  detach¬ 
ments  photographed  about  20,000  square 
miles  in  Southeastern  Alaska  from 
elevations  of  about  11,000  ft.,  and  the 
cartographic  data  taken  from  these 
views  have  been  worked  up  as  rapidly 
as  funds  and  personnel  permitted  into 
planimetric  maps  on  a  publication  scale 


of  about  4  miles  to  the  inch,  on  which 
are  shown  all  the  drainage  features  of 
the  area. 

As  soon  as  practicable  after  the 
planimetric  maps  are  completed  the  fea¬ 
tures  of  relief  are  surveyed  by  the  usual 
ground  methods  of  plane  tabling  and 
traverse.  From  the  experience  gained 
in  the  completion  of  the  topographic 
mapping  of  several  thousand  square 
miles  of  country  by  this  combined  use 
of  aerial  photography  and  ground  sur¬ 
veying,  it  seems  evident  that  the  result¬ 
ing  maps  show  detailed  features  with 
greater  fidelity  and  at  less  cost  than 
could  have  been  achieved  by  ground 
methods  alone.  The  successful  utiliza¬ 
tion  of  airplane  photographs  for  carto¬ 
graphic  purposes  in  this  Southeastern 
Alaska  area  of  high  relief,  almost  un¬ 
penetrable  cover  of  vegetation,  and  with 
adverse  weather  conditions,  leads  to  the 
expectation  that  this  method  of  obtain¬ 
ing  desired  topographic  data  will  be 
extended  to  other  parts  of  Alaska  where 
these  factors  are  less  adverse  and  where 
the  surface  conditions  of  low  swampy 
ground  are  such  as  almost  to  preclude 
the  adoption  of  ordinary  ground  meth¬ 
ods  of  survey.  It  is,  therefore,  hoped 
that  before  long  suitable  arrangements 
can  be  made  for  covering  by  airplane 
photographs  some  of  the  remote  and 
difficultly  accessible  parts  of  the  Terri¬ 
tory  that  are  as  yet  entirely  unmapped. 

The  use  of  the  aerial  photographs  al¬ 
ready  in  hand  will  not,  however,  have 
passed  with  the  preparation  of  the 
planimetric  maps  now  in  progress,  be¬ 
cause  should  more  detailed  maps  of 


BARANOF  ISLAND,  in  Southeastern 
Alaska — a  small  part  of  the  area  of 
20,000  square  miles  photo^aphed  in 
recent  years  from  elevations  of  about 
11,000  ft.  by  the  United  States  Navy 
in  assisting:  the  Geological  Survey 


selected  areas  be  required  at  some  later 
time  they  could  be  readily  prepared  in 
the  office  by  simply  reworking  the  ap¬ 
propriate  photographs  in  more  detail  on 
a  larger  scale.  But  perhaps  an  even 
more  extended  use  will  be  made  of  these 
photographs  when  the  Geological  Sur¬ 
vey,  in  accordance  with  its  current 
plans,  undertakes  the  geologic  investi¬ 
gation  of  the  areas  that  have  been  topo¬ 
graphically  mapped.  Even  casual  in¬ 
spection  of  the  aerial  photographs  of 
Southeastern  Alaska,  already  in  hand, 
shows  a  wealth  of  geologic  information 
that  will  direct  the  attention  of  the 
geologist  to  the  specially  significant  fea¬ 
tures  and  will  thus  enable  him  to  extend 
correctly  his  interpretations  far  beyond 
the  restricted  area  he  may  have  been 
able  to  study  in  detail.  All  of  this  means 
more  accurate  determination  of  the  facts 
in  the  field  at  a  lesser  expenditure  of 
time  and  money. 

From  the  foregoing  sketchy  outline  it 
should  be  evident  that  the  Alaskan 
Branch  of  the  Geological  Survey  recog¬ 
nizes  the  great  assistance  that  it  can 
receive  in  its  work  through  the  use  of 
the  airplane.  The  Branch  has  already 
utilized  those  facilities  to  some  extent 
and  has  plans  drawn  for  further  more 
extensive  utilization  of  those  facilities 
in  the  near  future,  and  has  every  con¬ 
fidence  that  an  even  more  elaborate  pro¬ 
gram  will  inevitably  follow.  This  will 
not  mean  the  scrapping  of  present  prac¬ 
tices,  because  the  engineer  and  geologist 
must  still  maintain  close  contact  with 
Mother  Earth  to  wrest  her  secrets  from 
her,  but  it  does  add  one  more  efficient 
tool  to  the  modern  student’s  equipment, 
that,  rightly  used,  will  greatly  increase 
his  effectiveness  in  penetrating  farther 
into  solving  those  secrets. 
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VIEWING  THE  AIRPORT  of  Johannesburg,  South  Africa,  from  a  point  vertically  overhead.  At  this 
place  the  air  liners  of  Imperial  Airways  serve  the  great  gold  held  of  the  Witwatersrand 


African  Mineral  Areas 


RECENT  PROGRESS  in  gold 
mining  in  Africa  has  coincided 
with  important  developments  in 
aerial  transport,  and  mining  organiza¬ 
tions  throughout  that  continent  have 
become  fully  alive  to  the  assistance 
which  aviation  can  render  them  in  vari¬ 
ous  directions. 

Where  air  facilities  exist,  mining 
executives  now  encourage  their  officials 
to  fly  on  journeys  in  their  company’s 
service,  seeing  that  by  use  of  airliners 
or  taxi  planes,  journeys  that  otherwise 
would  occupy  days  can  be  accomplished 
in  hours,  and  those  that  formerly  oc¬ 
cupied  weeks,  or  even  months,  can  be 
reduced  by  air  travel  to  a  matter  of 
days. 

The  dream  which  was  in  the  mind  of 
Cecil  Rhodes  for  a  trade-stimulating 
railway,  stretching  from  Cairo  right 
through  to  the  Cape,  has,  as  things 
have  turned  out,  been  realized  not  by 
surface  transport  but  by  a  development 
of  main  and  subsidiary  feeder  airlines. 
In  territories  such  as  the  Rand,  the 
Kakamega,  Kilomoto,  and  Lupa  gold 
fields,  the  Katanga  copper  belt,  and  the 


United  by 
Air  Service 


Cecil  Rhodes’  dream  of  a 
“Cape-to-Cairo”  railway 
finds  expression  in  modern 
aerial  transport 

R,  Brenard 

Imperial  Airways,  Lid. 

Belgian  Congo  mining  areas,  the  ad¬ 
vantages  to  be  derived  from  air  trans¬ 
port  are  becoming  appreciated  more 
keenly  every  day.  Mining  development 
in  West  Africa  should  benefit  greatly  by 
the  forthcoming  air  services  in  that 
territory,  which  are  to  be  operated  by 
Elders  Colonial  Airways,  an  organiza¬ 
tion  which  has  just  been  created  by 
Imperial  Airways  and  the  Elder  Demp¬ 


ster  Lines  and  which,  operating  in 
conjunction  with  the  arrival  and  de¬ 
parture  of  the  Elder  Dempster  ships, 
will  expedite  the  transport  of  passen¬ 
gers,  mails,  and  other  loads  throughout 
Nigeria  and  the  Gold  Coast. 

Geologists  and  surveyors,  when  study¬ 
ing  the  potentialities  of  new  mining 
areas  nowadays,  not  only  fly  by  the 
regular  air  services,  but  make  an  in¬ 
creasing  use  of  specially  chartered  air¬ 
craft  to  take  them  to  territories  not  yet 
covered  by  the  established  air  routes. 

Specimens  of  ore  are  dispatched  by 
air  in  order  that  they  may  be  assayed 
with  the  least  possible  delay.  Execu¬ 
tives  and  high  officials  use  the  air  serv¬ 
ices  when  on  visits  of  inspection  to  the 
mines.  The  existence  of  the  London- 
Cape  Town  air  mail,  with  the  two  serv¬ 
ices  weekly  in  each  direction  between 
London  and  Johannesburg,  is  now  prov¬ 
ing  an  immense  convenience  when  ex¬ 
perts  from  mines  in  Africa  find  it  neces¬ 
sary  to  pay  urgent  visits  to  England 
for  important  meetings  or  conferences. 
Not  only  do  executive  officials  fly  regu¬ 
larly  between  England  and  the  African 
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mining  areas,  but  (^cials  of  the  mines 
in  the  Belgian  Congo  are  making  an 
increasing  use  of  the  African  air  mail 
in  journeys  between  Europe  and  the 
Congo. 

An  increasing  use  is  made  of  air 
dispatch  when  sending  spare  parts  to 
the  various  mines.  In  this  latter  case, 
when  some  unit  of  a  mining  plant  may 
be  standing  idle,  waiting  for  an  essen¬ 
tial  spare  part  to  come  to  hand,  the 
use  of  the  air  route  means  that  the  piece 
of  machinery  required,  whatever  it  may 
be,  is  obtained  and  fitted  in  a  matter  of 
days,  whereas  by  slow  and  circuitous 
earth  transport  it  might  be  many  weeks 
before  it  reached  its  destination.  Many 
organizations  in  the  mining  areas  now 
earmark  for  the  air  route  practically 
all  mail  to  and  from  London. 

Modern  high-speed  transport,  as  rep¬ 
resented  by  the  airway,  played  a  prom¬ 
inent  part  in  the  opening-up  of  the 
Kakamega  gold  fields,  which  are  served 
by  the  Cairo-Cape  air  route,  and  mining 
interests  in  this  territory  are  now  mak¬ 
ing  the  fullest  possible  use  of  the  air 
facilities  at  their  command.  Kisumu  is 
the  nearest  air  station  to  the  Kakamega 
area,  and,  after  flying  there  from  points 
along  the  Cairo-Cape  air-mail  route, 
prospectors,  engineers,  and  miners  often 
finish  their  journeys  by  chartering  one 
of  the  airplanes  which  operate  between 
Kisumu  and  the  gold  fields. 

Another  air  station  on  the  Cairo-Cape 
route  which  serves  an  important  mining 
territory  is  M’beya,  not  far  from  the 
Lupa  gold  fields.  Individual  prospectors 
in  the  Lupa  area,  after  spending  some 
time  out  in  the  gold  fields,  make  their 
way  to  M’beya  with  whatever  gold  they 
may  have  found,  in  order  that  this  may 
be  sent  down  to  Johannesburg  by  air 
mail.  There  it  is  assayed,  and  on  the 
strength  of  the  reports  received  from 
Johannesburg,  the  prospectors  at  M’beya 
receive  payment  for  the  specimens  they 
have  handed  in. 

Transport  of  gold  by  air,  from  mines 
in  Africa  to  London,  has  recently  shown 
an  appreciable  increase.  Approximately 
three  weeks  can  often  be  saved  if  bul¬ 
lion  from  mines  in  the  interior  of  Africa 
is  sent  to  London  by  Imperial  Airways. 
Consignments  by  surface  transport  have, 
in  many  instances,  to  go  by  rail  to  one 
of  the  coastal  ports  and  then  continue 
their  journey  to  England  by  steamer, 
the  result  being  a  total  transit  time  of 
perhaps  30  or  40  days.  But  if  air  trans¬ 
port  is  utilized,  the  gold  has  only  to  be 
taken  from  the  mines  to  one  of  the 
neighboring  air  stations,  after  which  it 
is  flown  at  such  speed  that  it  reaches 
London  within  a  week  of  being  handed 
to  the  railway  officials  in  the  heart  of 
Africa. 

Naturally,  consignors  have  to  pay  for 
the  speed  of  air  dispatch,  but  they  are 
perfectly  willing  to  do  this,  remember¬ 
ing  that  the  sooner  the  gold  is  on  the 
market  the  sooner  it  becomes  interest 
bearing;  and  the  use  of  the  air  route 
has  the  advantage  that  insurance  rates 


are,  as  a  rule,  considerably  lower  than 
if  consignments  went  by  surface  routes. 

Actually,  in  the  case  of  mines  which 
have  to  consign  gold  by  rail  to  a  coastal 
port  before  it  can  be  put  on  board  a 
steamer,  but  which  are  located  conveni¬ 
ently  from  an  air  point  of  view,  it  is 
often  found  cheaper  to  consign  a  load 
to  London  by  the  flying  route — ^taking 
all  factors  into  consideration — than  it 
would  be  to  send  it  by  any  other  means. 

Although  bullion  loads  by  air  are  on 
the  increase,  this  form  of  traffic  is  still 
in  its  infancy.  Many  mines  have  been 
making  experimental  consignments  re¬ 
cently,  chewing  up  carefully  the  results 


obtained.  Others,  so  far,  have  been  us¬ 
ing  the  air  only  occasionally,  when  spe¬ 
cial  circumstances  have  indicated  such 
a  course.  But  the  arguments  in  favor  of 
the  air  are  usually  so  convincing  that 
the  disposition  is  to  make  a  growing 
use  of  it,  and  there  is  no  doubt  now 
that,  as  facilities  develop  for  handling 
this  traffic,  it  will  continue  to  expand 
considerably.  Just  recently,  for  exam¬ 
ple,  certain  of  the  big  mining  organiza¬ 
tions  in  the  Belgian  Congo  were  making 
inquiries  with  a  view — as  soon  as  oper¬ 
ating  conditions  permit — to  dispatching 
regular  and  considerable  quantities  of 
gold  to  Europe  by  the  flying  routes. 


THE  AUTOOIBO  is  flndinK 
favor  in  Australia,  where  two 
companies  are  nsinsr  it  for 
prospecting  purposes  in  the 
western  and  central  parts  of 
the  country  respectively.  The 
machine  shown  was  supplied 
to  mining  interests  there  by 
A.  B.  Bowe  St  Company,  of 
Manchester,  England 


Australian  Mining 
And  the  Airplane 

Commonwealth  and  State  Governments  Spending  £150,000 
for  Aerial  Surveys  of  Mineral-bearing  Areas 


Harold  S.  Elford 


MINING  COMPANIES  in  Aus- 
tralia  and  the  mandated  territory 
of  New  Guinea  and  Papua  prob¬ 
ably  make  as  extensive  and  varied  use 
of  aircraft  as  will  be  found  in  any  other 
mining  region.  Air  transport  is  used 
for  moving  equipment,  gold  bullion,  en¬ 
gineers  and  geologists;  for  aerial  in¬ 
spection  of  mining  fields,  and  for  photo¬ 
graphic  surveys.  It  is  called  upon,  also, 
for  rapid  delivery  of  supplies  and  spare 
parts  for  repair  jobs. 

The  outstanding  example  of  regular 
transport  is  to  be  found  in  New  Guinea, 
where  airplanes  provide  the  only  link 


between  the  gold-field  center  of  Wau 
and  the  coast.  All  the  equipment  for 
the  four  large  200,000-cu.yd.  dredges 
and  the  hydro-electric  power  plant  of 
Bulolo  Gold  Dredging,  Ltd.,  was  trans¬ 
ported  by  specially  designed  all-metal 
Junker  planes.  The  plant  for  the  prop¬ 
erties  of  New  Guinea  Goldfields,  Ltd., 
and  other  mining  companies  was  simi¬ 
larly  transported.  The  extent  of  this 
transport  and  of  the  passenger  traffic 
for  four  companies  is  shown  in  the  ac¬ 
companying  table.  At  the  end  of  1934 
the  four  companies  in  New  Guinea  were 
operating  twenty  airplanes :  seven 


Operations  of  Four  Air  Transport  Companies  in  New  Guinea 
(Report  of  Controller  of  Civil  Aviation) 

Per  Cent  In-  Per  Cent  In¬ 

crease  Over  Freight  crease  Over 


Year  Flying  Hoiirs  Passengers  Previous  Years  (Tons)  Previoiu  Year 

1931  .  4,878  3,278  42  2,987  122 

1932  .  5,954  4,904  49  3,930  31 

1933  .  10,105  8,923  82  6,059  54 

1934  .  11,444  12,647  42  7,679  27 
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Junkers,  eleven  De  Havillands,  one 
Fokker,  and  one  Waco. 

Aerial  Photographic  Surveys — The 
most  important  aerial  photographic  sur¬ 
vey  undertaken  in  Australia  was  that 
carried  out  in  Western  Australia  in 
1934  by  Western  Mining  Corporation, 
Ltd.,  a  mining  development  company  in 
which  American  and  English  capital  is 
strongly  represented.  The  corporation 
used  on  this  work  two  De  Havilland 
“Dragon-Moth”  two-engined  planes. 
The  photographs  produced  showed  the 
rock  structure  very  distinctly. 

The  governments  of  the  Common¬ 
wealth,  of  Queensland,  and  of  Western 
Australia  have  just  commenced  an  aerial 
photographic  geologic  survey  as  well 
as  a  geophysical  survey  of  selected 
metalliferous  areas  in  northern  Queens¬ 
land,  Northern  Territory,  and  Western 
Australia.  In  this  work  the  planes  of 
the  Royal  Australian  Air  Force,  spe¬ 
cially  equipped,  are  being  used  for  aerial 
photographic  work  as  well  as  for  the 
transport  of  geologists  and  geophysi¬ 
cists  and  their  equipment  and  supplies. 
A  number  of  widely  scattered  areas  will 
be  carefully  examined  in  three  years  at 
an  estimated  cost  of  £150,000,  which  the 
governments  will  contribute  jointly. 
Without  the  airplane  the  same  area 
could  not  be  examined  in  detail  in 
twenty  years. 

In  Papua,  a  company  sponsored  by 
Oroville  Dredging,  Ltd.,  is  carrying  out 
an  examination  of  an  area  of  some 
30,000  square  miles  and  is  using  an  air¬ 
plane  for  photographic  survey  and  for 
the  transport  of  field  parties.  The  plane 
is  equipped  with  floats  and  is  thus  able 
to  land  on  the  numerous  lakes  when 
other  landing  facilities  are  not  avail¬ 
able. 

Recently  the  autogiro  has  come  into 
prominence.  Commonwealth  Mining  & 
f  Finance  Company,  Ltd.,  is  employing 
an  autogiro  for  prospecting  in  Western 
Australia  and  another  company  is  using 
a  machine  for  work  in  Central  Aus¬ 
tralia. 

Transport  of  Bullion — To  reduce  the 
risks  of  theft  and  to  give  quicker  reali¬ 
zation  the  gold  bullion  from  remote 
properties  is  transported  to  banks  by 
airplane.  This  method  will  probably  be 
used  to  a  greater  extent  following  the 
theft  of  £3,000  of  gold  from  a  train  in 
a  remote  part  of  South  Australia. 

Many  large  areas  have  been  visually 
examined  from  airplanes  by  mining  en¬ 
gineers  who  wished  to  discern  quickly 
the  essential  topographic  and  geological 
features  of  an  area  and  conditions  of 
water  supply,  transport,  and  timber 
supply.  Consulting  engineers  in  Aus¬ 
tralia  frequently  charter  an  airplane  to 
expedite  their  inspections,  completing  in 
a  fortnight  work  that  otherwise  would 
require  six  months. 

On  mines  remote  from  the  cities,  it 
is  impossible  without  air  transport  to 
obtain  spare  parts  required  in  case  of 
breakdown  to  power  plant  or  mill  equip¬ 
ment. 


STEEI.  PliATES  b«iiir  loaded  into  a  Pana^rra  freighter  at  Cnico  airport,  in 
Pern,  for  transportation  to  Hnanacopampa.  Two  Ford  planes  were  specially 
converted  for  this  service 


Mine  Freight  by  Air 
In  South  America 

Planes  perform  heavy  service  in  the  Andes,  carry¬ 
ing  equipment  weighing  up  to  4,362  lb.  per  piece 

William  Van  Dusen 

Pan  American  Airways.  Inc. 


^Ir  TODAY,  the  science  of  the  air  is 
making  a  spectacular  contribution 
to  mining  development  through  the 
miracle-working  transport  of  the  air¬ 
plane.  Over  the  international  routes 
of  the  Pan  American  Airways  System 
through  Central  America,  the  West 
Indies,  and  aroirnd  the  South  Ameri¬ 
can  continent,  in  Alaska  and  in  China, 
an  important  percentage  of  all  traffic  in 
passengers,  mail,  and  express  is  con¬ 
tributed  by  the  mining  industry,  and  on 
these  routes  also  the  airplane  has  made 
some  of  its  most  spectacular  achieve¬ 
ments. 

A  striking  example  of  aviation  trans¬ 
port  in  the  mining  field  is  provided  on 
the  West  Coast  of  South  America, 
where  an  ancient  mining  site  isolated 
deep  in  the  Andes  has  been  equipped 
for  modern  operation  through  the  trans¬ 
portation  of  a  total  of  735  tons  of  min¬ 
ing  machinery  from  Cuzco  to  Huanaco- 
pampa. 

Involving  421  round  trips,  the  flights 
started  in  August.  The  total  flying 
time  was  425  hours.  The  planes  took 
off  from  Cuzco  at  an  altitude  of  10,900 
ft.  with  an  average  load  of  2,345  lb.,  and 
flew  across  the  Andes  at  15,000  ft., 
alighting  at  the  mine  12,675  ft.  above 
sea  level  after  covering  50  miles  over 


impenetrable  jungles  and  deep  ravines, 
according  to  the  manager  of  the  Cota- 
bambas  Mining  Company.  To  move 
this  cargo  by  land  would  have  required 
7,300  mules,  with  the  average  time  for 
a  round  trip  between  four  and  five 
weeks. 

Thirty  minutes  per  flight  was  the 
average  time  between  stations,  with  five 
trips  a  day.  During  the  course  of  the 
work,  203  mine  employees  and  other 
passengers  were  carried. 

The  engines  of  the  Ford  plane  used 
comprised  two  550-hp.  Wasp  units  in 
left  and  right  outboard  positions  re¬ 
spectively,  and  a  450-hp.  Wasp  SC-1  in 
the  center.  In  tests,  fully  loaded,  up  to 
16,000  ft.,  they  were  able  to  maintain 
their  altitude.  Electric  heating  units 
were  incorporated  to  keep  the  engines 
warm  for  quick  starts  on  bitterly  cold 
early  mornings. 

To  permit  loading  of  the  large  pieces 
of  machinery,  a  hatch,  approximately 
9|x4i  ft.,  was  cut  in  the  top  of  the 
fuselage  of  the  ship.  The  interior  was 
fitted  with  a  small  trolley  set  on  rails 
and  connected  to  a  hand  winch  to  per¬ 
mit  placing  the  cargo  in  proper  relation 
to  the  center  of  gp-avity  of  the  ship.  As 
soon  as  the  plane  had  been  converted, 
tests  were  made  at  the  Lima  airport  to 
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prove  that  the  ship  could  continue  in  level 
flight  at  16,000  ft.  with  only  two  motors. 

Later,  a  Fairchild  monoplane  was  put 
into  service  as  an  auxiliary  to  the  Ford 
in  the  freight-carrying  job.  Excellent 
arrangements  were  made  for  loading  at 
Cuzco  and  unloading  at  the  mine,  al¬ 
though  unskilled  Indians  had  to  be 
trained  to  handle  the  machinery  care¬ 
fully.  To  facilitate  night  loading  and 
overhauling  of  the  planes,  an  electric 
power  line  was  run  from  Cuzco  to  the 
airport  and  floodlighting  was  also  in¬ 
stalled. 

Twenty-six  pieces  weighing  between 
4,254  and  4,362  lb.  were  transported. 
The  heaviest  single  unit  carried  weighed 
4,362  lb.  During  the  first  return  trips 
empty,  200  lb.  of  ballast  was  required  in 
the  stern  of  each  ship  to  keep  the  tail 
down.  This  was  later  eliminated  by 
landing  with  the  full  power  of  the  center 
engine. 


Usually,  weather  conditions  were 
good  in  the  morning,  but,  later,  heavy 
storms  made  afternoon  flights  difficult. 
Radio  ground  stations  installed  at  both 
terminals  played  an  essential  part  in 
the  difficult  operations  by  transmitting 
to  pilots  information  concerning  the 
constantly  changing  weather.  These 
stations  were  manned  by  Pan  American- 
Grace  Airways  operators  especially  de¬ 
tailed  to  these  ports. 

The  freight  contract  was  unique,  call¬ 
ing  as  it  did  for  the  transportation  of 
machinery  and  parts  for  a  complete 
1,500-hp.,  hydro-electric  installation  at 
the  mine.  Later,  machinery  for  a  750- 
hp.  addition  to  the  power  plant  was 
transported  and  also  equipment  for 
complete  milling,  amalgamating,  and 
cyaniding  operations. 

Crossing  Cuba  and  the  Caribbean  Sea 
at  120  miles  an  hour,  three  7-ft.  crank¬ 
shafts  for  mining  machinery,  weighing 


360  lb.  each,  were  recently  transported 
by  Pan  American  Airways  from  Miami 
to  Barranquilla,  Colombia,  for  use  at  a 
mine  in  the  interior.  These  shipments 
saved  the  mining  company  approxi¬ 
mately  three  weeks’  time  in  its  opera¬ 
tions.  The  huge  Pan  American  flying 
Clipper  ships  are  the  only  planes  in 
America  capable  of  carrying  freight 
shipments  of  this  kind  without  altera¬ 
tions  in  their  doorways  and  express 
compartments. 

Airliners  operated  by  Pan  American 
in  the  Caribbean  district  have  also  car¬ 
ried  hundreds  of  sample  shipments  of 
various  types  of  ore.  Scores  of  engi- 
neers  and  other  personnel  associated 
with  mining  operations  have  traveled  as 
regular  passengers  over  the  company’s 
routes  at  a  saving  of  at  least  two-thirds 
of  the  time  which  would  be  necessary 
to  reach  their  destinations  by  other 
means  of  transportation. 


I  Charles  B.  Brawn,  London 


A  De  Havilland  Dragon,  a  type  of  airplane  that  has 
been  used  in  making  extensive  surveys  of  mineral  areas 
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NEWS 

OF  THE  INDUSTRY 

RFC  Simplifies  Application  Forms  Used  by 
Mining  Companies  Seeking  Loans 


Anew  form  has  been  prepared  by 
the  Reconstruction  Finance  Cor¬ 
poration  to  be  used  by  applicants  for 
general  mining  loans.  The  original  ap¬ 
plication  form  covered  twenty-one  pages. 
The  new  form  has  been  greatly  simpli¬ 
fied  and  covers  nine  pages.  It  was  found 
that  the  original  form  appeared  so  for¬ 
midable  that  many  prospective  appli¬ 
cants  for  loans  were  discouraged  from 
making  application.  At  the  same  time 
Circular  No.  14,  giving  information 
concerning  mining  loans,  has  been  re¬ 
vised  and  simplified.  In  addition,  a  brief 
summary  of  the  circular  has  been  pre¬ 
pared  and  is  being  sent  out  with  re¬ 
quests  for  information. 

This  action  also  was  taken  in  anticipa¬ 
tion  of  an  increased  flow  of  applications 
for  loans.  As  the  purposes  of  the  plan 
for  advancing  loans  become  better 
understood,  and  with  the  brightening 
prospects  for  mineral  development 
arising  from  better  prices,  it  is  expected 
that  there  will  be  an  increase  in  the 
number  of  applicants. 

In  revising  its  application  blanks  for 
mining  loans  the  Reconstruction  Finance 
Corporation  made  little  change  in  the 
information  requested  as  to  physical 
features  of  the  mine  or  mining  property. 
Explanation  of  requirements  to  conform 
with  NRA  is  eliminated.  Other  informa¬ 
tion  eliminated  in  the  revision  was 
found  to  be  unnecessary  on  the  applica¬ 
tion  blank,  as  it  can  be  embodied  in  the 
contract  if  the  loan  is  granted. 

Originally,  the  same  form  was  used  for 
Class  A  and  Class  B  loans.  The  new 
Class  B  application  has  been  simplified 
even  more  than  the  Class  A  form,  due  to 
the  fact  that  it  is  not  necessary  to  have 
as  extensive  information  concerning  the 
physical  characteristics  of  the  property. 
It  also  is  not  necessary  to  carry  in  the 
Class  B  application  the  questions  per¬ 
taining  to  smelting,  refining,  milling, 
and  power. 

The  passing  of  NRA  has  made  it  pos¬ 
sible  to  leave  out  of  the  circular  the  ex¬ 
planations  in  that  connection.  Many  of 
the  paragraphs  have  been  reworded 
with  the  idea  of  condensing  the  material. 


New  Document  Is  Reduced 
in  Volume,  Thereby  Elimi¬ 
nating  Delay.  More  Ap¬ 
plications  Are  Expected, 

Due  to  the  Upward  Trend 
of  Mining  Activities 

The  paragraph  in  the  original  circular 
about  general  requirements  has  been 
eliminated. 

There  have  been  no  additions  to  the 
list  of  loans  published  in  the  September 


Mines  Census 

COMPREHENSIVE  CEN¬ 
SUS  of  mines  and  quarries 
is  being  organized.  This  contem¬ 
plates  merging  a  project  much  like 
the  decennial  census  taken  for  1929 
and  the  typical  annual  inquiries 
made  by  the  Bureau  of  Mines. 
Facilities  of  both  bureaus  will  be 
utilized  with  mineral  economics  di¬ 
rection  from  mines  and  statistical 
facilities  of  census. 

The  census  of  manufactures  to  be 
taken  early  next  year  covering 
operations  of  1935  will  also  be 
much  enlarged  over  the  usual  bi¬ 
ennial  survey.  It  will  be  possible 
to  include  in  this  next  study  prac¬ 
tically  as  complete  a  survey  of  fuel 
consumption  materials  used  and 
operating  detail  as  was  covered  in 
the  census  for  operations  in  1929. 
Thus  more  comprehensive  facts 
will  be  available  to  mineral  pro¬ 
ducers  regarding  the  major  min¬ 
eral-processing  markets  to  which 
their  metals  and  non-metallics  go. 
Returns  will  not  be  requested  until 
after  the  first  of  January,  and  even 
preliminary  summaries  will  not  be 
expected  until  summer. 


issue  of  Engineering  and  Mining 
Journal,  due  to  the  change  in  procedure 
which  came  with  the  setting  up  of 
regional  offices.  Pending  applications 
had  to  await  action  of  supervising  en¬ 
gineers  in  the  field.  As  a  result,  a  num¬ 
ber  of  applications  from  various  districts 
reached  Washington  at  the  same  time. 
This  has  made  for  some  lag  in  their  con¬ 
sideration,  but  a  list  of  new  loans  will 
soon  be  announced. 

Originally,  some  15,000  copies  of  the 
information  circular  were  sent  out,  but 
only  700  application  blanks  were  filled 
out  and  sent  in.  Of  the  700,  fully  90  per 
cent  were  ineligible  for  one  reason  or 
other,  but  it  was  pointed  out  that  there 
is  no  reason  why  any  owner  of  a  mining 
property  cannot  make  a  loan  if  he  can 
show  that  his  property  contains  ore  suf¬ 
ficient  to  make  a  profit.  The  develop¬ 
ment  loans,  for  which  $10,000,000  was 
made  available,  are  intended  to  open  up 
promising  prospects.  No  loan  may  be 
made,  however,  for  purely  prospecting 
purposes.  The  applicant  must  have  de¬ 
veloped  his  property  to  the  point  where 
something  of  promise  has  been  revealed. 

In  a  number  of  instances  the  field  en¬ 
gineers  on  reaching  the  property  find 
that  a  true  picture  of  the  situation  has 
not  been  presented  in  the  application. 

Conspicuous  successes  already  have 
been  attained  in  two  properties  financed 
with  RFC  loans.  Elach  is  a  dredging 
operation.  One  is  in  Montana  and  one 
in  California.  A  mill  being  erected  on 
the  Comstock  lode  with  RFC  money  is 
about  to  be  completed.  Another  loan 
was  made  for  the  construction  of  a  large 
dredge.  The  dredge  is  now  about  com¬ 
plete.  A  company  in  Nevada  which  re¬ 
ceived  a  large  loan  is  at  present  laying 
a  large  water  line  preparatory  to  the 
construction  of  a  new  mill. 

California  ranks  first  with  ten  mining 
companies  which  have  received  approval 
for  RFC  loans.  Arizona  follows  with 
seven,  while  others  are  scattered  in  the 
states  of  Colorado,  Idaho,  Montana,  Ore¬ 
gon,  Georgia,  and  Alaska.  A  little  more 
than  three  million  dollars  remains  to  be 
granted  for  mining  loans  by  RFC. 
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the  100-ft.  level.  Broken  ore  is  treated 
successively  in  a  jaw  crusher,  a  ball  mill 
with  a  classifier,  two  concentrating 
tables,  and  a  four-cell  flotation  machine. 
Construction  of  a  new  surface  plant  and 
a  larger  headframe  is  planned.  R.  K. 
Brown  is  in  charge  of  operations. 

■♦■Republic  Gold  Mining  Company,  E. 
C.  Jacobs,  general  manager,  operating 
the  Empress  mine,  in  the  Newtown  dis¬ 
trict,  about  3  miles  northwest  of  Grass 
Valley,  has  installed  a  larger  hoist  at  the 
mine  and  plans  early  erection  of  a  cyanide 
plant  to  treat  the  flotation  concentrates 
produced  by  the  300-ton  mill,  now  reduc¬ 
ing  about  200  tons  of  ore  a  day. 

■♦■  Good  progress  is  being  made  at  the 
■♦■Goldfields  American  Development  Zeibright  mine,  near  Emigrant  Gap,  on 
Company  is  reported  to  have  taken  over  the  new  crushing  plant  and  flotation  mill 
the  Three  Queens  mine,  near  Forest-  in  course  of  construction.  The  machin- 
hill,  the  2,200-acre  Baker  Divide  mine,  ery  now  being  installed  at  both  units 


California’s  Chief  Copper  Producer 
Operating  After  a  Long  Shutdown 


Walker  Mining  Company  Resumes  Copper  Production  Following  a  Three- 
Year  Period  of  Inactivity—The  Sierra  Consolidated  Mines  Starts  Operation 
Of  New  Mill  at  the  Silverado  Mine,  in  Sweetwater  District 


WALKER  Mining  Company  has  re-  has  been  a  noted  producer  in  the  past, 
opened  its  property  in  Plumas  with  an  accredited  output  of  several 
County  after  a  three-year  shutdown,  million  dollars.  Adjoining  the  old  Mor- 
with  250  men  employed.  The  Walker  gan  glory  hole,  it  will  probably  be  worked 
mine  is  the  largest  producer  of  copper  by  glory-hole  methods.  Charles  H.  Se- 
ore  in  California.  The  mill  is  being  gerstrom  is  president  of  the  company, 
operated  on  a  one-shift  basis,  and  ship¬ 
ments  of  concentrate  have  been  made  to 
the  Tooele  smelter  of  the  International 
Smelting  Company  in  Utah. 

■♦■Rehabilitation  of  the  Plumas-Eureka 
mine,  near  Blairsden,  Plumas  County, 
is  reported  to  be  progressing  satisfac¬ 
torily.  The  company  plans  early  erec¬ 
tion  of  a  mill.  H.  D.  Webber  is  su¬ 
perintendent. 

■♦■  Installation  of  a  fifteen-stamp  mill  and 
other  surface  equipment  has  been  com¬ 
pleted  at  the  Osborn  Belmont  mine, 
near  Angels  Camp,  controlled  by  Cali¬ 
fornia  Copper  Corporation,  and  milling 
operations  are  being  conducted  at  a  rate 
of  100  tons  a  day.  Deepening  of  the 
shaft  to  350  ft.,  preparatory  to  open¬ 
ing  of  new  levels,  and  comprehensive 
development  of  territory  believed  to 
contain  continuations  of  the  principal 
veins,  are  in  progress  at  the  mine.  Cyril 
Stevenson,  of  San  Francisco,  is  general 
manager  of  the  company. 

■♦■Sierra  Consolidated  Mines,  Inc.,  con¬ 
trolled  by  the  Rascob  interests,  of  New 
York,  and  operating  a  group  of  mines 
in  the  Sweetwater  district.  Mono 
County,  has  completed  the  100-ton  flo¬ 
tation  plant  at  the  Silverado  mine  and 
commenced  shipping  concentrates  to  the 
smelter.  The  new  mill  replaces  the  60- 
ton  unit  destroyed  last  year  by  fire.  D. 

C.  McKay  is  in  charge  of  operations. 

■♦■Capacity  of  the  mill  at  the  Auburn- 
Chicago  mine,  at  Penryn,  has  been  in¬ 
creased  to  75  tons  by  the  installation 
of  a  Titcomb  ball  mill,  an  Akin  classifier, 
a  concentrating  table,  and  two  addi¬ 
tional  flotation  cells.  Improvements 
made  at  the  mine  include  the  remodeling 
of  the  headframe,  installation  of  a  self¬ 
dumping  skip,  and  erection  of  two  ore 
bins.  Operations  at  the  property  are 
under  the  direction  of  A.  N.  Sweet,  gen¬ 
eral  manager. 

■♦•  Extending  its  operations  in  the  Me- 
lones  district,  Carson  Hill  Gold  Mining 
Corporation,  working  the  Carson  Hill 
properties  at  Melones,  has  acquired  the 
Finnegan  mine  after  two  years  of  nego¬ 
tiations,  according  to  an  announcement 
released  by  the  management.  The  mine 


An  8i-cn.ft.  all-steel  gold  placer  dredge  on  the  l.aird  Ranch  near  Lioomis, 
California.  Besides  the  conventional  sraTel  treating  machinery  the  boat 
contains  a  mill  to  disintegrate  the  cemented  gravel 
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Pioche  District,  in  Nevada,  to  Have 
Electric  Power  From  Boulder  Dam 

The  Construcdon  of  a  Modern  Transmission  Line  Will  Bring  Cheap  Energy  to 
This  Southern  Mining  Field — ^Nevada’s  Metal  Production  Increasing  at  a 
Rapid  Rate — ^More  Activity  in  the  Como  District 


jave  district.  The  metals  session  was 
presided  over  by  W.  H.  Grant  and  I. 
B.  Joralemon  and  the  minerals  session 
by  J.  Boyd  and  S.  H.  Dolbear.  Speak¬ 
ers  were  S.  H.  Ash,  who  read  papers 
by  D.  Harrington  and  O.  A.  Glaeser. 
Draglines  and  washing  plants  were  dis¬ 
cussed  by  J.  F.  Magee  and  hydraulic 
raining  debris  disposal  and  Boulder 
Dam  power  were  discussed  by  W.  W. 
Bradley  and  J.  A.  Fulton.  Other  speak¬ 
ers  at  the  meeting  were  J.  A.  Carpenter, 

B.  B.  Harden,  O.  C.  Shepard,  M.  W. 
MacAfee,  and  V.  P.  Gianella.  At  the 
Industrial  Minerals  section  R.  Linton, 

C.  P.  Woodhouse,  B.  M.  Burchfield, 
J.  C.  Sutherland,  R.  A.  Kunzie,  and 

H.  Mulryan  were  the  speakers. 

UTAH 

•♦■Employment  in  Utah  mines  and  smel¬ 
ters  has  increased  at  least  20  per  cent, 
according  to  information  from  authen¬ 
tic  sources.  Ranging  from  7,000  men 
employed  during  the  height  of  opera¬ 
tions  in  1929  and  1930  to  a  low  of  3,500 
during  the  worst  of  the  depression,  the 
number  of  men  employed  now  stands  at 
approximately  6,000.  Since  May  31  of 
this  year,  alx>ut  1,000  men  have  been 
put  back  to  work. 

•♦■Resumption  of  copper  smelting  by  the 
International  Smelting  Company  at 
Tooele  will  assure  the  employment  of 
100  men.  Fires  have  been  built  under 
the  reverberatory  furnace  and  it  is  ex¬ 
pected  the  output  of  the  Walker  mine, 
at  Plumas,  Calif.,  and  the  Mountain 
City  (Nevada)  property  will  insure 
steady  operation.  Laying  of  rails  on 
the  Tooele  Valley  Railway,  from  War¬ 
ner,  2  miles  east  of  Tooele,  to  the 
smelter,  is  now  completed. 

■♦■The  American  Smelting  &  Refining 
Company  announced  on  Oct.  15  that  it 
had  decided  to  abandon  deep  develop¬ 
ment  in  the  company’s  lease  at  Bingham 
in  part  of  the  Utah  Metal  &  Tunnel 
and  in  the  Old  Boston  Consolidated 
properties.  The  company  spent  $400,- 
000  sinking  a  li500-ft.  shaft  and  ex¬ 
ploring  the  A,  B,  and  C  limestone  strata 
of  the  district. 

■♦•At  Arthur,  the  Utah  Copper  Com¬ 
pany  is  rehabilitating  its  concentration 
plant  preparatory  to  a  resumption  of 
operations.  About  400  men  have  been 
put  to  work  reconditioning  the  flota¬ 
tion  equipment  and  repairing  trackage. 

■♦■The  International  Smelting  Company 
is  reopening  the  main  tunnel  on  the 

I, 200  level  of  the  North  Lily,  at  Eureka. 
This  entry  connects  with  the  Big  Hill. 
Prospecting  in  Tintic  Bullion  ground, 
north  and  east  of  the  North  Lily,  is 
planned. 

■♦■  At  Mercur,  the  Lewiston  Peak  Min¬ 
ing  Company  has  started  diamond  drill¬ 
ing  from  the  bottom  of  the  Hayes  200- 
ft.  incline. 


SEVERAL  DISTRICTS  in  southern 
and  eastern  Nevada  are  counting 
upon  increased  mining  activities  with 
the  coming  of  low-cost  electric  power 
from  Boulder  Dam.  A  loan  approved 
by  the  PWA  amounting  to  $1,120,000 
will  be  available  for  the  construction  of 
the  power  line.  Among  the  chief  dis¬ 
tricts  to  benefit  will  be  Pioche,  which  is 
the  center  of  gold,  silver,  lead,  and  zinc 
mining.  The  principal  companies  which 
operate  in  the  district  are  the  Combined 
Metals  Reduction  Company,  producers 
of  lead,  zinc,  and  silver;  Comet  Coali¬ 
tion  Company,  and  Pioche  Mines  Con¬ 
solidated.  The  last-named  company  ex¬ 
pects  to  start  regular  operations  of  its 
new  100-ton  mill  near  Pioche  the  latter 
part  of  November.  The  principal  ores 
from  these  mines  are  gold,  silver,  and 
lead. 

■♦■  An  old  tunnel  on  the  Xerxes  group, 
in  the  Como  district,  has  been  cleared 
and  extended  to  the  vein,  showing  a  sub¬ 
stantial  width  of  the  quartz  ore  typical 
of  the  district  fissures  in  andesite.  From 
this  crosscut  tunnel  a  drift  is  to  be  ex¬ 
tended  on  the  vein  by  a  syndicate,  known 
as  the  Como-Xerxes,  which  has  acquired 
the  property. 

■♦■  A  60-ton  flotation  mill  has  been  com¬ 
pleted  by  Austin  Silver  Mining  at  the 
old  silver  camp  of  Austin,  Lander 
County.  The  old  Lander  Hill  workings, 
now  being  reopened  at  a  number  of 
points,  contain  few  prepared  stopes ; 
therefore,  the  present  ore  supply  for 
the  mill  will  be  supplied  by  lessees. 
L.  R.  Robins,  formerly  manager  for  Ton- 
opah  Belmont  Development,  is  in  charge 
of  operations. 

•♦•  Nevada  metal  production  in  1934, 
according  to  final  figures  prepared  by 
the  United  States  Bureau  of  Mines,  had 
a  value  of  $12,359,826,  an  increase  of 
127  per  cent  over  the  1933  output.  The 
Ely  district  led  in  production  of  copper 
and  gold.  Base-metal  mines  near  Pioche 
were  notable  producers,  and  an  impor¬ 
tant  factor  was  the  lead-zinc  concentrate 
production  of  Treadwell-Yukon,  Ltd., 
operating  a  flotation  mill  at  Tybo,  Nye 
County.  Principal  gold  producers  in¬ 
cluded  mines  in  the  Comstock  area,  Man¬ 
hattan,  Silver  Peak,  and  Goldfield. 

•♦■  A  comprehensive  development  pro¬ 
gram  has  been  undertaken  by  Stone 
Cabin  Consolidated  Mines,  Inc.,  operat¬ 
ing  in  the  northern  part  of  the  Como 
district  and  directed  by  a  group,  most 
of  whom  are  said  to  be  allied  with  the 


du  Pont  de  Nemours  at  Wilmington, 
Del.  The  400-ton  flotation  mill  and 
cyanide  leaching  plant  were  closed  down 
in  July  for  the  purpose  of  developing 
adequate  ore.  Through  tunnels  and 
shafts,  four  or  more  of  the  large  veins 
traversing  the  property  will  be  de¬ 
veloped  at  depth  of  350  to  600  ft.  These 
veins  include  the  Pony  Meadows,  Mount 
Lincoln,  and  the  east  extension  of  the 
Como-Buckeye  vein,  in  which  the  Como 
Mines  Company  at  the  west  has  de¬ 
veloped  a  large  tonnage  of  high-grade 
mill  ore  above  the  level  of  its  haulage 
tunnel. 

■♦■  Electric  hoists  and  compressors  have 
been  installed  at  two  of  the  principal 
shafts  of  Goldfield  Consolidated  Mines, 
long  since  dismantled,  and  old  workings 
in  the  wide  ore  channel  are  being  re¬ 
opened  by  the  Eastern  Exploration, 
reputedly  a  subsidiary  of  C^umet  & 
Hecla  Consolidated  Copper.  Sampling 
and  surveying  have  been  in  progress 
over  a  wide  area  for  over  a  year  by  a 
corps  of  engineers  headed  by  Augustus 
Locke,  of  San  Francisco. 

■♦•  Designs  for  a  300-ton  cyanide  mill 
have  been  completed  for  Consolidated 
Virginia  Mining,  with  which  were 
lately  merged  the  Ophir,  Mexican,  and 
Consolidated  Virginia  &  Andes  com¬ 
panies,  with  contiguous  properties  near 
the  north  end  of  the  Comstock  lode.  The 
old  Central  tunnel,  some  2,000  ft.  long 
and  gaining  500  ft.  depth,  is  being 
cleared  to  reach  a  large  body  of  mill- 
grade  ore  developed  through  an  incline 
shaft  near  the  footwall  of  the  lode.  New 
cribbing  is  being  placed  at  the  collar  of 
the  2,000-ft.  Ophir  shaft  with  the  pur¬ 
pose  of  reopening  old  workings  at  the 
west  on  the  500-ft.  level.  New  work  is 
financed  by  John  J.  Raskob  and  New 
York  associates,  and  Howard  W. 
Squires  is  directing  engineer. 

■♦•  Old  mines  near  Searchlight  and  in 
the  Eldorado  Canyon  district,  in  Clark 
County,  are  being  reopened  and  equip¬ 
ped,  notably  the  old  Techatticup  mine, 
at  Eldorado,  which  made  an  early-day 
gold  production  of  something  more  than 
$2,000,000  gross. 

■♦■  A  new  gold  discovery  at  Olinghouse, 
Washoe  County,  has  been  acquired 
under  option  by  United  States  Senator 
Key  Pittman  and  associates,  it  is  re¬ 
ported.  The  district  has  produced  many 
shipments  of  rich  gold  ore. 
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Oct.  22,  1935. 

“To  date  no  underground  disturbances 
have  been  reported  by  metal  mines  of 
the  state.”  Ben  Henry, 

State  Metal  Mine  Inspector,  Montana. 

Oct.  21,  1935. 

“No  disturbances  or  the  slightest 
earthquake  damage  is  reported  from  any 
Idaho  mine,  which  includes  those  very 
near  the  Montana  line.” 

Stanly  A.  Easton, 
President  Bunker  Hill  &  Sullivan 

Mining  Company 

Oct.  22,  1935. 

“No  underground  disturbances  in  the 
mines  have  been  reported.” 

Arthur  Campbell, 
Inspector  of  Mines,  State  of  Idaho. 


Montana  Earthquake  Shocks  Felt 
Underground,  Mines  Reported  Intact 


The  First  Series  of  Earth  Tremors  Caused  Alarm  Among  Miners  Working 
in  the  Helena  Distria,  but  the  Underground  Disturbances  Were  Slight — No 
Vibrations  Were  Reported  Felt  in  the  Deep  Mines  of  the  Butte  District. 


Movements  along  a  fault  in 

rocks  deeply  buried  in  the  Helena 
Valley  are  thought  to  be  the  reason  for 
the  recent  earthquake  shocks  in  Mon¬ 
tana,  that  occurred  at  numerous  inter¬ 
vals  between  Oct.  11  and  22.  General 
facts  of  the  earthquake  are  given  in  the 
following  report  of  William  A.  Lamb, 
District  Engineer  of  the  United  States 
Geological  Survey  at  Helena : 

“The  quakes  of  Oct.  11  and  18  rated 
7  and  8,  respectively,  on  the  modified 
Mercalli  intensity  scale  used  by  the 
Coast  and  Geodetic  Survey.  In  com¬ 
parison  the  last  disturbance  of  com¬ 
parable  strength  in  this  region,  which 
occurred  July  27,  1925,  was  of  intensity 
8.  During  the  week  between  the  two 
strongest  shocks  a  dozen  or  more  of  in¬ 
tensity  4  to  5  occurred  and  probably 
200  or  more  of  intensity  3  or  less.  The 
heaviest  shock,  that  of  Oct.  18,  caused 
but  little  damage  to  well-constructed 
buildings  with  steel  or  reinforced  con¬ 
crete  frames  resting  on  solid  foundation. 
Some  damage  resulted  from  falling 
plaster  and  cracked  interior  walls,  and 
in  a  few  cases  brick  outside  walls  were 
cracked.  In  general,  buildings  stood  up 
remarkably  well.  Much  damage  was 
done  to  an  old  school  building  and  to 
commercial  buildings  that  lacked  steel 
or  concrete  frames ;  many  of  these 
buildings  were  of  poor  construction.  In 
addition,  something  like  a  hundred  brick 
and  stone  residences  of  old  and  poor 
construction  were  made  uninhabitable. 
Chimney  damage  was  much  more  ex¬ 
tensive,  and  probably  200  residences 
were  damaged  by  falling  chimneys. 
Modern  brick  and  stone  residences  suf¬ 


fered  little  loss.  No  damage  was  done 
to  gas  or  water  lines,  but  wire  services, 
telegraph,  telephone,  and  electric  light, 
were  interrupted  about  an  hour.  There 
was  no  loss  from  fire  or  water.  At  least 
two  deaths  were  caused  by  the  earth¬ 
quake.  The  property  loss  is  estimated 
to  exceed  $2,000,000.” 

All  reports  to  the  E.&M.J.  by  well- 
known  mining  men  in  Montana  indicate 
that  no  damage  occurred  in  the  mines. 
F.  A.  Thompson,  president  of  the  Mon¬ 
tana  School  of  Mines,  wired  as  follows: 

Oct.  21,  1935. 

“Springhill  mine  5  miles  south  of 
Helena  reports  shocks  distinctly  felt  un¬ 
derground  and  miners  flocked  out  but 
no  damage  was  caused.  Golden  Mes¬ 
senger  mine  15  miles  northeast  of 
Helena  shock  felt  underground  but  no 
damage.  Basin  Montana  Company’s 
Comet  mine  at  Basin  reports  shock  dis¬ 
tinctly  felt  as  miners  were  coming  out 
for  lunch,  but  they  returned  to  work 
after  eating  and  management  Reports  no 
damage  mine  or  mill.  East  Helena’s 
smelter  stack  damaged  top  twenty  feet. 
Elarthquake  caused  by  movement  along 
northwesterly  trending  fault,  in  rocks 
deeply  buried  alluvium  in  Helena 
\'alley.” 

Oct.  21,  1935. 

“Operating  department  advises  that 
earthquakes  are  generally  not  felt  in 
deep  mines  and  recent  shock  produced 
no  underground  disturbances  in  local 
properties.” 

F.  A.  Linforth, 
Assistant  Chief  Geologist, 
Anaconda  Copper  Company,  Butte,  Mont. 


ARIZONA 


•♦■The  six-day  week  is  being  adopted 
by  Miami  Copper  as  rapidly  as  sched¬ 
ules  can  be  arranged  without  laying 
off  any  of  the  400  men  now  on  the  pay¬ 
roll.  Inspiration  has  planned  a  six- 
day  week  in  hiring  men  for  both  the 
mine  and  leaching  plant. 

The  cyanide  annex  to  the  flotation 
plant  at  the  Octave  unit  of  American 
Smelting  &  Refining  has  been  placed 
in  operation.  A  large  tonnage  of  flota¬ 
tion  tailing  is  to  be  returned  for  treat¬ 
ment,  and  consequently  the  mine  output 
will  be  restricted  until  this  material  has 
been  run  through  the  cyanide  plant. 
Mine  development  will  keep  most  of  the 
underground  force  employed  during  this 
time. 


•♦■Western  Diatomite  Products  is  con¬ 
structing  a  mill  at  its  property  in  Green¬ 
lee  County.  After  the  mineral  has  been 
cleaned  and  graded,  it  will  be  trucked 
to  Silver  City,  N.  M.,  the  nearest  rail¬ 
way  shipping  point. 

■♦•  The  25-ton  amalgamation-cyanide 
plant  of  Smuggler  Gulch  Gold  Mining, 
3  miles  from  Ruby,  was  destroyed  re¬ 
cently  by  a  cloudburst.  The  mill  was 
located  on  a  steep  slope  in  a  canyon. 
Water  for  milling  had  been  impounded 
in  a  natural  reservior  aided  by  a  12- 
ft.  dam  at  the  edge  of  the  mesa  above 
the  mill.  The  mill  was  washed  down 
into  the  canyon  when  the  dam  broke. 
Enough  of  the  equipment  has  been  sal¬ 
vaged  to  secure  a  capacity  of  10  tons 
per  day. 

■♦•  Gold  Money,  at  Cleator,  has  installed 
a  hoist  at  its  property  near  the  Golden 
Turkey,  and  is  planning  to  sink  to  the 
200  level. 


IN’  ARIZONA — On  the  eastern  slope  of  the  Black  Monntains,  nine  miles  west 
of  Chloride,  is  the  Pilgrim  Mine,  operated  by  the  Pioneer  Gold  Mining  Company 


■♦•  Socorro  Mines,  in  the  Harqua  Hala 
district,  is  continuing  the  drift  in  mill¬ 
ing-grade  ore  and  starting  the  cross¬ 
cuts  to  delimit  the  orebody.  The  30- 
ton  flotation  plant  is  making  regular  ship¬ 
ments  of  concentrate  to  the  smelter. 
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NEWS  FROMimWASHINGTON 


By  Special  Correspondent 


WAR  PROBLEMS  overshadow 
those  of  a  domestic  nature.  This 
change  in  relative  importance  is  almost  as 
much  the  result  of  shrinking  depression 
difficulties  as  it  is  the  consequence  of 
actual  hostilities  in  Ethiopia.  Washing¬ 
ton  talks  almost  in  terms  of  normalcy ;  but 
the  specter  of  relief  spending  sits  at  the 
banquet  table. 

Munitions-control  problems  are  being 
postponed  whenever  possible.  The  first 
list  of  commodities  subject  to  restriction 
under  the  neutrality  law  of  1935  was 
obviously  only  a  start  toward  definition 
of  “arms,  munitions,  and  implements  of 
war.”  Clearly,  any  additions  to  the  list 
will  be  made  hesitatingly,  despite  the 
fact  that  there  is  most  unusual  evidence 
of  public  demand  for  any  steps  needed  to 
maintain  full  neutrality.  Politically, 
radical  restrictions  would,  therefore, 
seem  indicated;  but  there  remains,  nev¬ 
ertheless,  tremendous  possible  repercus¬ 
sion  should  such  basic  commodities  as 
copper,  lead,  and  zinc  be  placed  on  the 
list.  Also,  one  can  well  imagine  the 
Southern  reaction  should  cotton  be  de¬ 
clared  a  proscribed  munition. 

If  the  League  of  Nations  happily  be¬ 
comes  a  dominating  force  in  present 
disturbed  conditions,  Washington  will 
expect  fully  to  cooperate.  Even  the 
most  pacific  minded  concede  that  the 
United  States  could  not  carefully  nor 
safely  set  up  its  judgment  against  the 
finding  of  more  than  fifty  other  nations 
desirous  of  disciplining  the  African  ag¬ 
gressor.  Hence,  for  political  reasons 
the  Administration  very  much  hopes 
that  further  restriction  of  goods  move¬ 
ment  to  belligerents  need  not  be  made 
without  clear  evidence  that  such  direct 
action  is  taken  as  an  aid  to  the  League. 
Delay  from  week  to  week  on  decisions 
is,  therefore,  a  logical  and,  from  a  pub¬ 
lic  point  of  view,  a  highly  desirable 
procedure.  It  may  even  be  that  no  de¬ 
cision  ever  need  be  reached  in  these 
matters,  a  result  politically  so  fortunate 
as  to  be  devoutly  sought  by  the  Admin¬ 
istration. 

U.S.G.S.  Plans 

The  appointment  of  G.  F.  Loughlin  as 
chief  geologist  of  United  States  Geo¬ 
logical  Survey  is  occasioning  a  reap¬ 
praisal  of  many  of  the  plans  of  the 
Survey  for  its  scientific  and  economic 
investigations.  No  fundamental  modi¬ 
fication  is  likely  to  result.  But  it  is 
anticipated  that  there  will  be  some 
broadening  and  strengthening  of  many 


phases  of  the  work  under  its  newly  pro¬ 
moted  leader. 

Using  modern  geologic  methods,  it  is 
hoped  that  elaborate  resurveys  of  some 
of  the  most  important  mineral-produc¬ 
ing  areas  may  be  undertaken  and  those 
now  under  way  definitely  accelerated. 
The  importance  of  this  sort  of  reap¬ 
praisal  is  .found  in  the  experience  with 


©HarrU  i  Bving 

GERALD  FR.4NCIS  LOUGHLIN 
Chief  GeoloKist  of  the  United  States 
GeoioKioai  Survey 

the  Cripple  Creek  district.  That  area 
was  investigated  first  by  the  Survey  in 
1894  and  again  in  1904,  when  important 
new  conclusions  were  reached ;  and  a 
third  investigation  was  made  last  year. 
The  famous  Comstock  investigation  of 
fifty  years  ago  is  obviously  altogether 
out  of  date,  more  than  justifying  the 
current  studies  in  that  territory. 

Last  year  it  was  possible  to  resume 
the  fundamental  geologic  investigation 
which  was  originally  undertaken  in 
central  Utah  in  1924,  but  interrupted  by 
the  depression  economy  which  curtailed 
the  stafif  of  the  Survey.  A  like  funda¬ 
mental  study  in  central  Nevada  is  ur¬ 
gently  needed.  The  purpose  of  these 
investigations,  as  distinguished  from 
the  areal,  is  to  determine  in  the  broad¬ 
est  possible  way  fundamental  geologic 


interrelationships  of  that  territory  in 
which  mineralization  is  known  or  sus¬ 
pected.  Only  when  these  fundamental 
geologic  data  are  available  can  the  par¬ 
ticularization  for  a  specific  occurrence 
be  most  advantageously  studied. 

Also  under  consideration,  perhaps  the 
subject  of  budget  action  during  the  com¬ 
ing  winter,  is  the  possibility  of  a  broad 
investigation — re-inventory  in  fact— of 
the  deficiency  and  strategic  minerals. 
This  type  of  economic  geolog^y  will, 
however,  require  some  additional  new 
funds  if  it  is  to  be  pressed  aggressively. 
One  proposal  being  made  to  the  Survey 
is  that  it  request  a  large  appropriation 
authorization  covering  anticipated  ex¬ 
penditures  during  at  least  a  five-year 
period.  This  is  desired  in  order  that  a 
comprehensive  program  can  be  laid  out, 
permitting  economic  administration  of 
work  and  the  engaging  of  specialists 
with  assurance  that  their  undertakings 
can  be  supported  continuously  for  a 
well-balanced  study  of  all  important  oc¬ 
currences  which  may  affect  the  fifteen 
major  deficiency  minerals. 

At  present  the  personnel  of  the  Sur¬ 
vey  is  not  likely  to  be  increased  largely ; 
but  it  is  hoped  that  at  the  beginning  of 
the  field  season  a  substantial  number  of 
junior  workers  may  be  added,  so  that  a 
beginning  may  be  made  on  the  task  of 
training  understudies  for  all  specialists, 
both  those  working  on  areal  problems 
and  those  engaged  in  particular  com¬ 
modity  studies.  A  like  strengthening  of 
the  third  group  of  specialists  engaged 
in  the  development  of  particular  types 
of  technique  is  also  hoped  for.  Limita¬ 
tions  of  available  funds  are,  as  always, 
the  determining  factor. 

Potash  Developments 

Washington  has  noted  with  interest 
that  the  European  potash  cartel  now  in¬ 
cludes  all  important  Spanish  producers. 
This  means  that  the  most  troublesome 
factor  restricting  cartel  control  of  trade 
prices  has  probably  been  eliminated. 
Certainly,  the  reported  stability  of 
potash  prices  in  the  United  States  dur¬ 
ing  recent  months  indicates  a  more  ef¬ 
fective  management  of  cartel  matters. 
A  marked  increase  in  potash  prices  is, 
however,  not  expected.  United  States 
production  facilities  are  more  than  ade¬ 
quate  to  preclude  any  great  change  in 
that  direction. 

Expansion  of  Russian  potash  capacity 
and  increased  production  by  the  Soviet 
are  also  reported.  The  output  in  1934 
was  more  than  200  per  cent  above  that 
in  the  preceding  year.  A  consular  re¬ 
port  gives  the  following  composition  of 
Russian  production  during  these  two 
years,  expressed  in  metric  tons: 


1933 

1934 

Sylvinite  (22  per  cent 

KCl)  . 

Potassium  chloride  (85 

303,093 

1,001,599 

152,099 

per  cent  KCl)  . 

Potassium  chloride  (98 

35,523 

7,990 

per  cent  KCl)  . 

Mixed  salts  (65  per  cent 

1,343 

103,851 

KCl)  . 

22,158 

Further  production 

would 

have  oc- 

curred,  it  is  said,  if  a  chemical  plant  for 
processing  sylvinite  had  been  operated 
with  full  success  at  the  outset.  Difficul¬ 
ties  involved,  particularly,  training  of 
personnel  and  to  some  extent  transpor¬ 
tation  delays,  A  three-shaft  new  mine 
is  already  well  advanced,  with  antici¬ 
pated  production  at  capacity  about  equal 
to  the  other  largest  single  producing 
unit  under  Soviet  control.  Export  from 
Russia  is  not  likely  to  become  a  large 
factor  in  world  potash  trade,  at  least  for 
a  year  or  two,  American  commercial 
interests  believe. 

The  approximate  distribution  of  the 
1934  world  potash  output,  expressed  in 
metric  tons  of  contained  K,0,  is  re¬ 
ported  in  consular  dispatches  as  follows : 


Germany .  1,250,000 

Prance .  350,000 

United  States .  140,000 

Spain  .  100,000 

Russia  .  75,000 

Poland  .  35,000 

Palestine  .  7,000 

Others .  7,000 


Mine  Survey 

A  nation-wide  survey  of  the  enter¬ 
prises  engaged  in  metal  or  non-metallic 
mining  or  quarrying  is  to  be  undertaken 
shortly,  a  fund  of  $857,000  being  made 
available  from  the  Work  Relief  Pro¬ 
gram  by  the  President.  It  is  expected 
that  there  will  be  prepared  for  each 
State  a  central  reference  file  of  essen¬ 
tial  information  on  all  metal  and  non- 
metallic  mines,  pits,  quarries,  and  treat¬ 
ment  plants.  The  file  will  include  (a) 
records  of  past  production  and  present 
capacity  to  produce;  (d)  number  of 
men  employed  and  man-shifts  worked; 
(c)  production  methods,  and  such  other 
information  as  may  be  desired  by  the 
mineral  industries,  and  (d)  references 
to  published  reports  on  the  properties. 
The  purpose  of  the  project  is  to  provide 
reliable  information  for  all  consumers 
and  producers,  engineers  and  investors, 
and  Federal  and  State  administrators. 
The  work  will  be  done  under  the  direc¬ 
tion  of  the  Economics  Branch  of  the 
Bureau  of  Mines. 

Numerous  other  requests  for  work  re¬ 
lief  money  are  pending,  but  the  obstacle 
of  high  cost  per  man  employed  continues 
to  prevent  initiating  of  any  of  the  many 
mine  operation  projects  previously  de¬ 
scribed  in  E.&M.J.  It  still  appears  prob¬ 
able,  however,  that  the  continuing  pres¬ 
sure  for  some  sort  of  relief  of  stranded 
mining  populations  will  revitalize  some 
of  these  allotments. 

Labor  Policy 

Labor  policies  are  much  clarified  by 
the  first  set  of  regulations  announced  by 
the  National  Labor  Relations  Board, 
which  administers  the  Wagner-Connery 
Act.  These  rules  define  the  ways  in 
which  charges  of  illegal  practice  may 
be  filed,  how  the  complaint  is  handled, 
who  is  and  how  to  make  answers,  mo¬ 
tions,  or  seek  intervention,  and  provides 


procedure  for  hearings,  making  of  depo¬ 
sitions,  report,  and  final  appeals  if  any. 
The  Board’s  own  understanding  of  its 
duties  are  best  grasped  from  this 
first  promulgation,  in  which  it  states* 
officially : 

The  Board  has  provided  in  its  regulations 
for  the  exercise  of  the  two  closely  related 
functions  given  it  by  Congress  to  the  end 
that  the  causes  of  labor  disputes  might  be 
lessened.  One  function  is  to  conduct  em¬ 
ployee  elections  in  cases  where  there  is  con¬ 
tention  concerning  who  shall  represent  the 
workers.  The  other  is  to  order  employers 
to  end  specified  unfair  labor  practices  held 
likely  to  frustrate  collective  bargaining. 

Since  such  practices  are  against  the  de¬ 
clared  public  policy  of  the  United  States, 
complaints  against  employers  will  be  issued 
in  the  name  of  the  Board,  not  in  that  of  the 
private  parties  bringing  the  information  re¬ 
garding  violations.  No  formal  complaint 
will  be  made  until  the  Board  has  'examined 
the  facts  and  concluded  that  ground  for 
action  exists ;  nor  will  the  Board  make  public 
any  charges  against  employers  unless  the 
facts  show  that  a  formal  complaint  is 
justified. 

The  Board’s  primary  responsibility  under 
the  Act  is  to  see  that  collective  bargaining 
rights  are  guarded  against  restraints  and  in¬ 
terference.  The  holding  of  employee  elec¬ 
tions  is  merely  a  necessary  step  to  assure 
the  free  choice  of  the  workers  in  selecting 
the  representatives  who  will  bargain  for 
them.  The  specific  practices  held  unfair, 
and  the  only  ones  which  can  be  matters  of 
complaint,  may  be  summarized  as  follows: 
interference  with  the  guaranteed  rights  of 
self -organization  and  collective  bargaining; 
employer  domination  of  a  company  union 
(although  company  unions  freed  from  such 
domination  are  legal  under  the  Act)  ;  dis¬ 
charging  a  worker,  or  discriminating  against 
him,  because  of  union  activity  or  because  he 
has  filed  charges  or  has  given  testimony 
under  the  Act ;  and  refusal  by  the  employer 
to  bargain  collectively  with  the  proper  repre¬ 
sentatives  of  the  workers. 

For  a  time  it  appeared  that  the  first 
important  cases  to  be  heard  by  NRLB 
would  be  those  relating  to  coal  filed  by 
the  A.  F.  of  L.  leaders.  Closer  study 
of  their  own  cases,  however,  convinced 
union  executives  that  they  did  not  wish 
these  particular  appeals  to  become 
precedent-making,  apparently  because  of 
the  intra-state  characteristics  found  in 
them. 

Relief 

The  numbers  of  unemployed  are  being 
reduced  rapidly.  Reliable  official  figures 
indicate  that  a  very  large  percentage  of 
the  ten  million  persons  supposed  to  have 
been  out  of  work  less  than  a  year  ago 
have  either  been  given  employment  by 
industry,  been  absorbed  in  work-relief 
activity,  or  been  found  not  properly  on 
such  lists.  The  need  for  substantial  re¬ 
lief  disbursement  continues ;  it  will  con¬ 
tinue  for  many  months,  probably  sev¬ 
eral  years,  despite  effort  to  transfer 
unemployables  to  State  and  city  funds. 
The  number  who  could  effectively  be 
transferred  from  relief  to  full-time, 
first-class  jobs,  if  these  were  offered,  is 


now  expressed  in  the  terms  of  a  very 
few  million. 

Figures  of  the  American  Federation 
of  Labor  on  this  subject  are  being 
criticized  in  Washington,  even  by  some 
who  are  commonly  friendly  to  that 
organization.  It  is  argued  that  these 
figures  are  greatly  distorted  in  signifi¬ 
cance,  if  not  actually  highly  erroneous 
m  fact,  because  the  Federation  groups 
from  whom  most  reliable  data  are  to  be 
had  represent  the  three  or  four  major 
divisions  of  industrial  activity  in  which 
unemployment  is  actually  the  greatest. 
Coal  and  metal  mining  and  construction 
are,  of  course,  outstanding  examples. 

Code  Making 

Mineral  code  making  progresses 
slowly,  if  at  all.  Up  to  late  October 
there  was  no  evidence  in  Washington 
that  the  new  procedure  defined  by  the 
President  would  accelerate  this  matter 
significantly.  This  new  plan  modifies 
the  old  Federal  Trade  Commission 
scheme  only  by  provision  for  labor, 
wage,  and  other  employment  regula¬ 
tions.  Now,  if  an  industry  wants  such 
provisions  in  a  code,  it  may  include 
them  when  it  makes  application  at  FTC. 
Then  these  items  of  the  proposed  code 
go  to  the  NRA,  under  Major  George  L, 
Berry,  for  review  before  the  Commis¬ 
sion  takes  action.  It  should  be  under¬ 
stood,  however,  that  the  new  procedure 
does  not  require  the  inclusion  of  labor 
rules  in  any  voluntary  code.  The  ad¬ 
dition  of  such  provisions  is  permissive 
only. 

The  first  code  including  such  provi¬ 
sions  which  has  received  any  wide  at¬ 
tention  is  that  of  the  fertilizer  indus¬ 
try.  Others  have,  however,  been 
submitted  to  the  Commission,  and  it 
is  hoped  that  some  codes  will  be  pro¬ 
mulgated  during  November.  It  is  not 
expected,  however,  that  any  of  these 
will  relate  to  the  mineral  or  metal  in¬ 
dustries. 

Nitrate  Activity 

Numerous  press  dispatches  have  em¬ 
phasized  renewed  activity  of  the  nitrate 
and  copper  industries  in  Chile.  Dis¬ 
tinct  misunderstanding  can,  however, 
easily  come  from  the  form  in  which 
some  published  statements  have  been 
made,  which  fail  to  point  out  that  a  sub¬ 
stantial  increase  in  output  of  Chilean 
nitrate  last  year  (and  current  this  year, 
compared  with  the  preceding  year  or 
two)  still  leaves  that  producing  activity 
far  below  pre-depression  levels.  It  is 
to  be  expected,  however,  that  the  recent 
nitrogen  agreement  between  Chile  and 
the  European  cartel  will  give  continued 
demand  of  approximately  100,000  metric 
tons  of  Chilean  nitrate  per  month.  This 
is  more  than  four  times  the  minimum 
year’s  rate  of  export  (in  the  fertilizer 
year  1932-33) ;  but  it  is  less  than  half 
the  average  requirement  of  many  pre¬ 
depression  years. 
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lease  of  the  Commerce  Mining  &  Royalty, 
north  of  Richer,  and  will  treat  the  tail¬ 
ings  on  the  West  Side  and  Barr  leases. 

The  Lead  &  Zinc  Corporation  has  al¬ 
most  completed  the  construction  of  a 
new  150-ton  concentrator  on  the  Taylor 
land,  in  the  west  city  limits  of  Joplin, 
in  the  old  Chitwood  district. 

Spurgeon  Mining  Company  is  build¬ 
ing  a  small  plant  7  miles  south  of 
Joplin. 

The  American  Zinc,  Lead  &  Smelting 
Company,  owners  of  the  famous  old 
Oronogo  Circle  mine,  has  announced 
no  definite  plans  to  operate  that  prop¬ 
erty  but  has  started  a  prospecting  cam¬ 
paign.  The  company  has,  however, 
contracted  to  mill  any  production  from 
this  mine  at  the  Central  mill.  It  has 
started  operations  on  the  Robinson 
mine,  located  west  of  Treece,  Kan.  This 
mine  was  obtained  from  the  Kansas 
Exploration  Company  on  Sept.  1. 


Production  of  Lead  and  Zinc  in  the 
Tri-State  Is  Advancing  Steadily 


Higher  Prices  for  Base  Metals  Are  Promoting  New  Activity  in  the  Older 
Mining  Fields  of  Missouri,  Oklahoma,  and  Kansas — ^Unity  and  Mutual  Mines 
Are  Unwatered  and  Mining  Operations  Started 


intendent,  has  obtained  a  lease  on  the 
Unity  ground  from  the  Eagle-Picher 
company.  One  shaft  has  been  simk  to 
the  orebody  and  a  second  will  be  com¬ 
pleted  by  Nov.  1.  Ore  on  the  dump  of 
the  first  shaft  is  said  to  contain  a  high 
zinc  content.  A  derrick  and  hopper 
are  being  constructed  at  both  of  these 
new  shafts,  and  the  Eagle-Picher  com¬ 
pany  is  building  a  spur  from  the  right- 
of-way  of  the  Frisco  railroad  to  one  of 
these  hoppers.  It  is  expected  that  ore 
will  be  removed  from  these  shafts  soon 
after  Nov.  1.  About  1,000  tons  of  ore 
a  day,  assaying  between  7  and  10  per 
cent  zinc,  will,  according  to  a  recent 
estimate,  be  shipped  to  the  Central  mill. 

Guy  Waring  and  associates,  who  own 
the  fee  on  the  old  Mutual  mine,  last 
operated  by  the  Athletic  Mining  & 


Construction  and  development 
work  in  the  Tri-State  zinc  and 
lead  district  is  approaching  the  pre¬ 
depression  peak  as  a  result  of  the  in¬ 
creased  demand  and  higher  prices  for 
lead  and  zinc  concentrates.  Six  new 
mills  are  under  construction,  and  the 
seventh  is  being  planned.  Four  of  these 
new  concentrators  are  being  built  near 
old  mines  in  the  Missouri  section  of  the 
field. 

■♦•Developments  in  the  Oronogo  section 
of  the  Missouri  field,  a  district  that  has 
been  dormant  for  almost  two  decades,  is 
creating  considerable  interest.  The 
dewatering  of  the  Oronogo  bottoms, 
started  at  the  beginning  of  the  year  by 
Frank  Childress  and  associates,  and  re¬ 
cently  taken  over  by  the  Eagle-Picher 
Mining  &  Smelting  Company,  has 
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■♦■Approximately  3,000  miners  are  now 
employed  on  a  five-day  weekly  basis 
in  the  Coeur  d’Alenes.  Operation  is 
gradually  beginning  to  assume  propor¬ 
tions  similar  to  the  pre-depression  era. 
The  Bunker  Hill  &  Sullivan,  employing 
close  to  1,200  men  in  its  various  mining, 
milling,  and  smelting  operations,  is  the 
largest  employer  of  labor  in  the  district, 
followed  by  the  Morning  mine  of  the. 
Federal  Mining  &  Smelting  Company, 
at  Mullan,  with  500  on  the  payroll.  The 
Hecla  employs  about  300  men  and  the 
Sunshine  payrolls  are  reported  to  con¬ 
tain  over  300  names.  The  Page  mine 
of  the  Federal,  Crescent  of  the  Bunker 
Hill,  Polaris  of  the  Hecla,  the  Sidney, 
on  Pine  Creek,  and  the  Coeur  d’Alene 
mines  are  next  in  order,  using  from  35 
to  150  each.  Numerous  smaller  proper¬ 
ties  are  now  operating  with  from  three 
to  ten  men  each,  more  of  the  latter  type 
now  being  under  development  than  for 
many  years  past. 

■♦■The  increased  price  of  zinc  has  stim¬ 
ulated  interest  in  the  Sidney  as  well  as 
other  zinc  mines  of  this  district  The 
Sidney  ore  carries  high  zinc  values,  to¬ 
gether  with  lead  and  silver,  and  any  up¬ 
ward  movement  in  the  base-metal  mar¬ 
kets  means  an  added  incentive  to 
enlarge  the  output. 

•♦•Development  operations  at  the  prop¬ 
erty  of  the  Tucker  Mining  &  Milling 
Company,  located  in  the  Mullan  district, 
are  to  be  resumed  under  the  manage¬ 
ment  of  Peter  Bahn,  president  of  the 
corporation.  Supplies  are  now  being 
taken  to  the  property  and  a  crew  of 
four  men  will  be  employed,  Mr.  Bahn 
stated.  The  mine  has  been  idle  during 
■♦•  The  Youngman  &  Youse  Mining  the  past  few  years,  but  at  the  time  work 
Company  recently  purchased  the  Ho-  stopped,  the  deep  crosscut  had  been  ex¬ 
brat  mill,  northeast  of  Quapaw,  is  re-  tended  1,000  ft.  and  was  within  less 
constructing  the  plant  on  the  West  Side  than  100  ft.  of  the  main  vein. 


The  prospect  shaft  on  the  Unity  lease  in  the  Oronogo  section  of  Missouri 
is  being  prepared  for  the  mining  of  high  grade  zinc  ore 


reached  its  objective.  The  water  at 
the  Unity  and  Mutual  leases  has  been 
lowered  to  the  ore  levels,  and  ore  from 
this  district  will  soon  be  sent  to  the 
Central  mill  of  the  Eagle-Picher  com¬ 
pany  at  Cardin,  Okla.,  about  40  miles 
from  mining  operations. 

■♦■  C.  F.  Denney,  L.  A.  Corlis,  and  asso¬ 
ciates,  who  opened  a  mine  southwest 
of  Carthage,  Mo.,  a  year  ago,  are  now 
building  a  mill  on  the  old  Coahuila 
lease,  northwest  of  Carthage.  This  mine 
has  been  inactive  for  about  twenty 
years. 

■♦"The  Webb  City  Lead  &  Zinc  Com¬ 
pany,  of  which  John  Skinner  is  super- 
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Canadian  Mining  Industry  Hopes  for 
A  New  Examination  of  Mine  Taxes 

General  Increase  in  Trade  and  Industrial  Activity  Gives  the  New  Liberal 
Government  in  Canada  Reason  for  Taking  a  More  Moderate  Policy  Toward 
the  Gold  Bullion  Tax — ^Ministry  of  Natural  Resources  Formed 


The  federal  election  of  Oct.  14, 
which  has  returned  the  Liberal 
party  with  the  largest  majority  since 
the  Dominion  of  Canada  was  formed  in 
1867  from  the  separate  British  colonies, 
may  have  an  important  bearing  on  the 
mineral  industry.  The  recent  Conserv¬ 
ative  government  of  Premier  Bennett, 
though  it  realized  clearly  the  value  of 
mineral  production  to  the  Dominion, 
was  compelled  to  retrench  in  all  de¬ 
partment^  budgets,  including  mod¬ 
erate  reductions  for  the  Department  of 
Mines.  This  policy  was  completely  re¬ 
versed  last  spring  by  the  grant  of  an 
extra  million  dollars  for  field  work, 
which  has  resulted  in  mapping  and 
other  field  examinations  on  an  unprec¬ 
edented  scale  and  which  is  likely  to  aid 
materially  and  immediately  the  search 
for  gold  in  particular. 

During  the  election  campaign  Mr. 
Mackenzie  King,  now  Premier,  prom¬ 
ised  that  he  would  take  steps  to  bring 
the  mining  policies  of  the  Dominion  and 
of  the  various  provinces  into  more  com¬ 
plete  harmony  than  at  present.  These 
policies  have  not  diverged  greatly  on 
any  important  points;  but  there  is,  of 
course,  room  for  improvement,  partic¬ 
ularly  on  the  question  of  taxation. 
Though  the  incidence  of  taxation  is  al¬ 
ways  a  matter  of  expediency  rather  than 
of  principle,  it  is  felt  that  mine  taxation 
at  present  involves  too  great  a  propor¬ 
tion  of  expediency  and  that  a  closer 
examination  of  the  problem  of  taxation 
in  general,  and  of  mine  taxation  in  par¬ 
ticular  will  lead  to  a  sounder  method  of 
tributes.  It  is  in  this  phase  of  Canada’s 
mining  industry  that  Premier  Macken¬ 
zie  King  will  find  most  scope  for  im¬ 
provement. 

The  new  government’s  first  move, 
however,  has  a  somewhat  ominous  look. 
A  rather  heterogeneous  assortment  of 
minor  ministries,  including  Indian  Af¬ 
fairs,  the  Interior,  and  Immigration, 
have  been  combined  with  the  Ministry 
of  Mines  to  form  the  Ministry  of  Nat¬ 
ural  Resources.  If  this  should  involve  a 
similar  lumping  of  the  various  perma¬ 
nent  departmental  administrations  with 
the  Department  of  Mines,  it  will  be  a 
serious  matter. 

With  the  prices  of  basic  products  ris¬ 
ing,  industrial  activity  increasing,  and 
trade,  both  internal  and  external,  on  the 
up  grade,  the  new  government  takes 
oflSce  under  most  auspicious  circum¬ 
stances.  The  wisdom  of  its  measures 
affecting  the  mineral  industry  has  still 
to  be  proven,  but  there  is  no  reason  to 


doubt  that  its  policy  will  be  both  mod¬ 
erate  and  progressive. 

If  the  new  government  follows  its 
traditional  policy  it  will  probably  reduce 
imposts  on  aircraft  and  motors  imported 
from  the  United  States  and  Europe 
wherever  they  appear  to  be  excessive. 
At  present  the  combined  imposts  on  air¬ 
craft  and  motors  from  the  United  States 
approximate  50%,  and  in  some  cases 
the  charges  on  German  machines  have 
been  even  higher. 

Until  last  summer  aircraft  from  Great 
Britain  were  subject  to  import  duty,  but 
this  has  been  removed.  British  motors 
still,  however,  are  subject  to  a  duty  of 
27^  per  cent. 


BRITISH  COLUMBIA 


Diamond  drilling  at  the  B.  C.  Nickel 
Mines  near  Hope  continues  to  prove 
considerable  bodies  of  nickel-bearing 
ore.  A  25-ton  sample  shipped  recently 
to  the  Trail  smelter  was  found  to  con¬ 
tain,  besides  iron  and  sulphur,  values 
in  platinum,  cobalt  and  gold. 

At  the  Wayside  Mine,  4  miles  north¬ 
west  of  the  Pioneer  and  Bralorne,  the 
downward  continuation  of  the  orebody 
developed  above  the  4th  level  has  been 
opened  on  the  5th  level.  The  100-ton 
Hadsel  mill  is  expected  to  be  in  oper¬ 
ation  early  in  November. 

4-  The  new  50-ton  mill  at  the  Kamloops- 
Homestake  property  commenced  oper¬ 
ations  recently  and  will  treat  ore  from 
the  upper  workings  while  the  lower  levels 
are  being  cleaned. 

■♦■A  large  British  operating  company, 
through  its  subsidiary,  Mexican  Ex¬ 
ploration  Syndicate,  has  taken  an  op¬ 
tion  on  the  Fairview  Amalgamated 
mine,  in  the  South  Okanagan  district. 

Construction  of  the  buildings  at  the 
Consolidated  Gold  Alluvial s,  to  replace 
those  recently  destroyed  by  fire,  is  pro¬ 
gressing,  and  the  power  equipment  will 
soon  be  installed. 

•♦■Lateral  development  below  the  14th 
level  at  the  Pioneer  Mine,  in  the  Bridge 
River  district,  will  be  started  as  soon 
as  the  main  shaft  has  been  sunk  to  the 
26th  level,  or  about  3,100  ft.  beneath 
the  surface.  Four  new  low  levels  will 
be  opened  simultaneously,  including  the 
one  from  the  bottom  of  the  shaft.  In 


T 

addition  to  the  Pioneer  Vein,  several  i 
fissures  of  promising  appearance  that 
were  cut  in  the  sinking  of  the  shaft  will 
be  explored. 

■♦■  In  the  Nelson  district,  at  the  Ymir  i 
Consolidated,  an  important  orebody  has 
been  opened  on  the  3d  level,  averag-  ) 
ing  for  the  first  40  ft.  across  a  width  of  I 
5  ft.,  0.53  oz.  gold,  3.46  oz.  silver,  4.6  I 
per  cent  lead,  and  11.2  per  cent  zinc,  f 
Enlargement  of  the  100-ton  mill,  which  | 
was  completed  in  July,  is  now  under  f 
consideration.  { 

I 

QUEBEC  . 

•♦■  Quebec  has  now  twelve  producing 
gold  mines,  including  Noranda.  These  i 
extend  from  the  Arntfield,  at  the  west, 

12  miles  from  the  Ontario  border,  to  - 
Perron  Gold,  at  a  distance  of  80  miles 
to  the  east.  Eleven  of  the  mines  are  » 
on  the  single  gold  “belt”  whose  west¬ 
ward  extension  includes  Kirkland  Lake  [ 
and  Matachewan.  The  Beattie  is  on  a  I 
separate  parallel  belt,  20  miles  to  the 
north,  at  whose  western  end  lies  Por- 
cupine.  In  1934,  13  per  cent  of  Canada’s 
gold  came  from  these  Quebec  mines,  i 
compared  with  71  i  per  cent  from  On-  i 
tario,  9§  per  cent  from  British  Colum¬ 
bia,  and  3J  per  cent  accredited  to  Mani¬ 
toba. 

■♦■Noranda’s  byproduct  gold  comprises 
over  half  the  province’s  output,  which 
was  203,849  oz.  during  the  first  six 
months  of  this  year.  Production  from  * 
the  other  mines  is  mounting  rapidly, 
however,  by  reason  of  mill  extensions 
and  new  mills.  During  the  half  year, 
Siscoe,  with  31,772  oz,  from  $15  ore, 
came  second  after  Noranda’s  production  I 
of  113,000  oz. 

•4  No  move  will  be  made  at  present  to  f 
enlarge  Siscoe’s  400-ton  mill,  but  the  | 
mine  is  growing  steadily  in  size.  I 
Beattie,  with  25,591  oz,,  is  a  good  third. 

As  the  known  ore,  of  about  $4  grade,  1 
can  support  a  mill  two  or  three  times  f 
the  size  of  the  present  1,100-ton  unit,  i 
Beattie  can  be  expected  soon  to  take  a  | 
good  second  place  to  Noranda.  I 

•♦■At  the  eastern  end  of  the  belt,  near  ' 
Siscoe,  there  are  at  present  four  other  *“ 
producers,  of  which  Lamaque  leads  in 
production,  with  6,159  oz.  for  the  first 
half  of  the  year  and  a  larger  current 
output.  The  mill  is  now  being  doubled  ! 
to  300  tons,  so  that  by  the  end  of  the 
year  production  will  be  about  100  oz.  a 
day. 

■♦■The  Sullivan  mine,  with  5,609  oz.  for 
the  half  year,  is  also  enlarging  its  mill, 
following  favorable  mine  development  * 
near  its  boundary  with  Siscoe. 

"♦•Quebec’s  gold  areas  probably  have  a 
better  airplane  service  than  any  other 
mining  district  in  Canada.  The  first  ^ 
attempt  thus  to  serve  a  mining  field,  i 
made  in  Rouyn  in  1923  by  Laurentide  f 
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Heavy  Rains  in  the  Philippines 
Retard  Mining  and  Milling 

Some  Companies  Suffered  Damages  to  Their  Equipment  Sufficient  to  Cause 
a  Short  Suspension  of  Operations — Production  Capacities  of  Several  Gold 
Mines  to  Be  Increased — Construction  Active  on  Masbate  Island 


Air  Service,  was  financially  a  failure, 
but  it  led  to  the  excellent  service  of 
today.  Rouyn  is  the  principal  air 
center,  and  bases  at  Amos  and  Senne- 
terre  serve  the  widespread  localities  to 
the  east. 

•f  A  gold  discovery  was  made  10  miles 
east  of  Noranda,  in  the  southwest 
corner  of  Oliver  Township,  early  in 
September,  and  is  now  being  rapidly 
developed  by  O’Brien  Gold,  which  has 
the  property  under  option.  The  out¬ 
crop  shows  a  very  extensive  area  of 
quartz,  and  results  of  surface  sampling 
indicate  the  gold  to  be  well  distributed. 
Diamond  drilling  is  now  under  way. 

■fStadacona  Rouyn  has  now  developed 
sufficient  ore  down  to  450  ft.  to  warrant 
a  200-ton  mill,  according  to  an  an¬ 
nouncement  by  the  management. 


MEXICO 


4- Rich  gold,  silver,  and  copper  deposits 
have  been  found  by  prospectors  at  El 
Fraile  hill,  near  Matehuala,  in  San  Luis 
Potosi. 

•4  Mazapil  Copper  has  resumed  opera¬ 
tions  in  its  Aranzazu  and  Cabrestante 
mines,  at  Concepcion  del  Oro,  Zacatecas, 
and  is  employing  600  men  in  this  work. 
Both  mines  produce  about  350  metric 
tons  of  ore  weekly.  This  ore  is  being 
treated  at  the  smelter  at  Matehuala,  San 
Luis  Potosi,  until  the  company’s  Con¬ 
cepcion  del  Oro  plant  is  repaired  and 
in  order. 

4-Cia.  Minera  de  San  Felipe,  S.A.,  op¬ 
erating  in  Ciudad  Gonzalez  municipal¬ 
ity,  in  Guanajuato,  has  contracted  with 
the  Guanajuato  Power  Company  to  sup¬ 
ply  electric  service  to  power  a  50-h.p. 
steam  boiler  it  has  installed. 

■♦■Two  hundred  unemployed  miners  of 
the  Pachuca  region,  in  Hidalgo,  have 
formed  a  cooperative  society  to  work 
tracts  abandoned  by  mining  companies 
because  of  unprofitable  exploitation. 

■♦■  Intensified  mining  activities  in  the 
Huautla  district,  in  Morelos,  are  re¬ 
ported  by  the  Ministry  of  National 
Economy.  This  district  shipped  1,179 
metric  tons  of  ore  to  smelters  at  Mon¬ 
terrey,  northern  Mexico,  during  Sep¬ 
tember.  A  railroad  spur  is  being  built 
to  facilitate  ore  movements  from  the 
Santiago  mine  in  the  district. 

■♦■  Inquiries  for  the  large-scale  purchase 
of  such  metals  and  minerals  as  gold, 
silver,  tin,  lead,  zinc,  copper,  cobalt, 
tungsten,  molybdenum,  and  maganese 
are  being  received  by  chambers  of  com¬ 
merce  in  American  border  communities 
from  important  firms  in  the  United 
States,  among  them  the  Metal  Ore  Cor¬ 
poration  of  New  York,  according  to  a 
report  issued  by  the  economy  ministry 
bureau. 


The  WORST  STORM  seen  in 
Baguio  since  1911  hit  the  mining 
district  on  July  29.  Heavy  rainfall 
lasted  until  Aug.  7,  and  during  the  pe¬ 
riod  110.60  in.  of  rain  fell.  From  6 
a.m.  on  Aug.  2  to  6  a.m.  on  Aug.  3, 
25.51  in.  were  recorded.  It  is  interest¬ 
ing  to  note  here  that  Baguio  has  the 
world’s  record  of  45.99  in.  of  rain  in  24 
hours,  which  occurred  in  1911.  Every 
mine  in  the  district  suffered  to  some 
extent.  Roads  were  washed  out,  and 
traffic  was  paralyzed  for  a  week.  The 
Itogon  Mining  Company  was  the  worst 
sufferer,  when  a  flood  swept  over  half 
of  the  mill,  causing  a  suspension  of 
operations  for  about  three  weeks.  The 
damaged  plant  was  repaired  and  run¬ 
ning  at  full  capacity  early  in  Septem¬ 
ber.  The  other  mines  in  the  district 


suffered  from  excessive  water  under¬ 
ground  and  a  lack  of  it  on  top.  At 
Benguet  Consolidated,  pipe  lines  were 
washed  away,  so  that  operations  had  to 
be  curtailed  because  of  a  lack  of  mill 
water.  Balatoc  was  damaged  to  some 
extent,  but  milling  was  not  seriously 
handicapped.  The  smaller  plants  were 
forced  to  suspend  milling  operations, 
for  a  few  days  while  roads,  tunnels, 
and  buildings  were  repaired.  Mills  in 
Paracale-Mambulao,  Masbate,  and  Suyoc 
districts  were  not  affected  seriously. 

■♦•Though  mining  operations  were  con¬ 
siderably  handicapped  by  a  week  of 
typhoon  weather  during  August,  in  the 
Baguio  district,  the  total  production  for 
that  month  did  not  fall  much  below  the 


all-time  record  of  $1,430,903  made  in 
July.  The  August  production  of  $1,- 
271,545,  swelled  the  year’s  total  to 
around  $10,000,000,  and  with  a  return 
in  September  to  normal,  it  is  expected 
that  the  estimated  $17,500,000  for  the 
year  will  be  reached. 

■♦■  The  regular  quarterly  dividend  of  the 
Itogon  Mining  Company,  paid  on  Sept. 
30,  was  of  7i  per  cent,  and  amounted 
to  $74,292.07.  Itogon  has  paid  three 
such  dividends  this  year,  making  the 
total  received  by  stockholders  $222,- 
876.21.  Although  the  plant  was  out  of 
operation  for  three  weeks  because  of 
typhoons  early  in  August,  the  third- 
quarter  dividend  was  not  cut.  The 
storm  damage  was  covered  by  insur¬ 
ance,  but  the  loss  in  production  will 


probably  be  felt  when  the  final  dividends 
of  the  year  are  declared. 

■♦•July  was  a  banner  month  for  the 
whole  industry  in  the  Philippines.  Bal¬ 
atoc  treated  37,952  tons  for  a  recovery 
of  $567,401,  the  best  monthly  yield  ever 
recorded  in  the  Islands.  Antamok 
Goldfields  treated  12,600  tons  for  its 
all-time  record  production,  $135,898. 

■♦■  Construction  at  two  plants  on  the 
island  of  Masbate  is  well  under  way. 
Panique  Mines,  which  is  being  enlarged 
to  have  a  capacity  of  2,000  tons  a  day, 
is  now  able  to  handle  some  10,000  tons 
a  month,  and  the  full  capacity  will  be 
reached  by  April,  1936.  I.  X.  L.  is  con¬ 
structing  a  150-ton  modern  mill. 


Operations  in  the  miil  of  the  Itogon  Mining  Company  in  the  Philippine* 
were  crippled  for  almost  a  month  when  severe  rains  damaged  the  plant 
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Geological  Investigations  Show  New 
Gold  Fields  West  of  the  Rand 

Diamond  Drilling  Indicates  Existence  of  Large  Gold  Deposits  East  and  West 
of  South  African  Mines — Air  Conditioning  Plus  Technical  Progress  May 
Afford  Mining  to  10,000  Ft. — An  Old  Emerald  Mine  in  Austria  Reopens 

London  Correspondent 


PENCILS  ARE  busy  computing  the 
future  possibilities  of  the  Witwaters- 
rand,  which  undoubtedly  enjoys  the  dis¬ 
tinction  of  being  the  most  active  min¬ 
ing  area  in  the  world.  Technical  prog¬ 
ress,  chief  of  which  is  air  conditioning, 
has  added  enormously  to  the  available 
ore  tonnage  in  the  older  areas,  and 
geological  investigation  and  deep  drill¬ 
ing  have  made  it  quite  certain  that  a 
vast  extension  of  profitable  mining  east 
and  west  is  on  the  way.  Dr.  Hans 
Pirow,  government  mining  engineer,  be¬ 
lieves  the  ultimate  depth  to  which  min¬ 
ing  will  be  practical  is  10,000  ft.,  or 
2,500  ft  deeper  than  hitherto  considered 
possible.  This  will  add  200,000,000 
tons  to  the  prospective  reserves  of  the 
existing  mines,  and,  assuming  an 
average  yield  of  only  4  dwt.  and  £7  per 
ounce  for  gold,  a  further  gross  revenue 
of  £280,000,000  ($1,400,000,000)  is  re¬ 
coverable.  A  leading  official  of  the  Gov¬ 
ernment  Mines  Department  is  quoted 
as  saying:  “Allowing  for  geological 
faulting,  there  is  small  reason  to  doubt 
there  really  is  a  duplication  of  the  Rand 
as  we '.know  it  lying  in  far  western 
areas.”  ^  - 

Stimulated  by  the  higher  price  of  gold, 
many  of  the  Rand  mining  companies 
have  increased,  or  are  increasing,  their 
milling  facilities.  Several,  as  a  result, 
made  new  high  records  of  tonnage 
milled  last  year,  treating  ores  of  a 
slightly  lower  average  grade.  Sub 
Nigel's  tonnage  was  increased  by  68,100, 
and  its  total  working  profit  by  £263,650, 
to  a  new  high  record  of  £2,205,244. 
It  paid  out  £1,350,000  in  dividends. 
Record  tonnages  were  also  milled  by 
Consolidated  Main  Reef,  Modderfontein 
Blast,  New  Modderfontein,  Nourse 
Mines,  and  several  others. 

The  turn  politics  is  taking  in  the 
Union  of  South  Africa  points  to  a  more 
reasonable  treatment  of  the  mines  in 
the  matter  of  taxation  in  the  future. 
General  Smuts  is  on  the  stump  in  the 
agricultural  districts,  telling  the  farmers 
that  the  mines  are  South  Africa’s 
greatest  employers  of  labor  and  the 
country’s  chief  source  of  revenue.  “You 
could,  perhaps,  take  much  more  from 
the  mines,”  he  is  telling  them,  “but  the 
more  you  take  the  more  you  restrict 
the  market  for  your  own  farm  products.” 

Selection  Trust,  Ltd.,  is  understood  to 
have  surrendered  its  extensive  prospect¬ 
ing  rights  in  northern  Finland.  After 


an  extended  investigation  of  the  field, 
it  has  been  decided  that  the  alluvial 
gold  field  there  does  not  justify  large- 
scale  prospecting.  The  company  had 
been  granted  a  concession  for  40  years 
over  an  area  of  about  1,442  square  miles 
comprising  the  Ivalo  district,  in  Finland. 
The  district  is  described  as  an  immense 
alluvial  deposit  from  which  gold  has 
been  recovered  intermittently  for  the 
past  80  years. 

4-  September  return  of  Bushtick  Mines, 
Ltd.,  was  755  oz.  of  gold  from  7,800 
tons  milled.  This  company  has  been 


Diamonds  and 
Base  Metals 

The  interest  in  mining  awak¬ 
ened  by  the  devaluation  of  gold 
was  beginning  to  subside,  but  it 
has  now  been  quickened  and  broad¬ 
ened  by  the  substantial  recovery  in 
the  prices  of  the  base  metals  and 
by  a  substantial  increase  in  the 
sales  of  diamonds.  It  is  said  that 
over  60  per  cent  more  diamonds 
were  sold  the  first  half  of  this  year 
than  in  the  whole  of  1934,  sales  for 
some  time  past  having  been  run¬ 
ning  at  over  double  the  quantity 
produced.  A  partial  abandonment 
of  output  curtailment  is  assured. 


reopening  one  of  the  best  of  the  old 
abandoned  Southern  Rhodesia  mines. 
The  ore  was  expected  to  yield  approxi¬ 
mately  3^  dwt.  per  ton  and  the  Septem¬ 
ber  operating  result,  which  is  the  initial 
month’s  run  of  the  new  plant,  probably 
reflects  the  fact  that  material  from 
development,  together  with  a  quantity 
of  low-grade  left  by  former  owners, 
was  used  for  feed.  Tailings  are  re¬ 
ported  to  assay  only  0.2  dwt.  The 
capacity  of  the  mill  is  10,000  to  12,000 
tons  monthly.  Bushtick’s  results  are 
being  watched,  as  they  will  determine 
in  part  whether  several  other  properties 
shall  be  reopened. 

4-  The  two  leading  copper  mining  com¬ 
panies  of  Northern  Rhodesia  have  en¬ 
tered  the  list  of  dividend  payers, 
Rhokana  Corporation  having  announced 
its  intention  to  pay  12^  per  cent  on 
its  £1  shares,  and  Roan  Antelope  Copper 


the  payment  of  20  per  cent  on  its  5s. 
shares.  Despite  the  low  prices  ruling 
for  the  metal  since  these  companies 
started  production,  they  have  been  able 
to  earn  good  profits  continuously  from 
their  mining  operations. 

4-  Dr.  Edmund  O.  Teale,  mining  con¬ 
sultant  to  the  government  of  Tangan¬ 
yika  Territory,  is  in  London.  He  says 
there  need  be  no  hesitation  in  claiming 
that  Tankanyika  shows  every  indica¬ 
tion  of  becoming  a  really  important 
gold  producer,  that  of  its  360,000 
square  miles  not  more  than  25,000  have 
so  far  been  investigated,  and  that  at 
least  200,000  square  miles  need  ex¬ 
amination.  The  Lupa  area  has  so  far 
yielded  £750,000  worth  of  gold,  and  he 
believes  there  are  great  tonnages 
averaging  7  dwt.  in  the  reefs.  He  says 
the  Sanza  Concession,  being  developed 
by  Kentan  Gold  Areas,  Ltd.,  gives 
every  indication  of  developing  into  a 
very  big  property.  The  Tanganyika 
Government  is  about  to  spend  approxi¬ 
mately  £250,000  on  communications, 
surveys  and  other  works  of  direct 
benefit  to  the  mining  industry,  and  in 
addition  the  Colonial  Development  Ad¬ 
visory  Committee  has  granted  £77,000, 
spread  over  four  years,  for  a  joint 
geological,  economic,  and  topographical 
survey  of  great  areas. 

4^  East  African  Goldfields  has  acquired 
several  properties  in  Kenya  Colony. 
One  of  these,  the  Button  &  Mason,  is 
in  the  Kakamega  district  near  the 
Kimingini  Mine,  and  Bennett  R.  Bates, 
assistant  general  manager,  has  been 
sent  there  to  take  over  its  manage¬ 
ment.  Mr.  Bates  will  give  attention  to- 
a  considerable  surface  alluvial  deposit 
on  this  property,  and  will  proceed  with 
the  further  development  of  the  reef  in 
the  Button  &  Ralph  property,  60  miles- 
distant,  which  has  been  mined  down  15 
ft.  from  the  surface  over  a  length  of 
1,000  ft.,  the  ore  recovered  yielding  over 
an  ounce  per  ton. 

4-  Emperor  Mines,  Ltd.,  with  a  capital  of 
£1,000,000  in  10s.  shares,  has  been 
registered  at  Melbourne,  Victoria, 
Australia,  by  Austral  Gold  Development, 
Ltd.,  to  take  over  and  equip  the  proper¬ 
ties  hitherto  held  by  Emperor  Gold  Min¬ 
ing  Company,  Ltd.,  on  the  island  of 
Viti  Leva,  Fiji.  Thomas  R.  Victor,, 
consulting  engineer  to  the  vender  com¬ 
pany,  says  in  his  report:  “After  a  very 
careful  examination,  one  is  amazed  at 
the  potentialities  of  this  large  formation ; 
its  actual  width  is  as  yet  unknown. 
There  are  payable  values  still  continuing 
in  both  the  northern  and  southern  ends 
of  the  levels ;  also  the  eastern  and  west¬ 
ern  ends  of  the  crosscuts.” 

4-  The  old  emerald  mine  in  Habach 
Valley,  Salzburg  Province,  Austria,  is 
to  be  reopened  by  a  Swiss  company 
which  has  acquired  the  working  rights 
from  the  Austrian  Government.  It  was 
closed  down  over  a  quarter  of  a  century 
ago. 
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PERSONAL  ITEMS 


A.  H.  HubbeU,  associate  editor  of 
Engineering  and  Mining  Journal,  is  vis¬ 
iting  the  mining  districts  of  Mexico.  He 
will  return  to  New  York  about  Dec.  1. 

Merle  H.  Guise  has  returned  to  Fair¬ 
banks,  Alaska,  to  conduct  placer  exami¬ 
nations. 

H.  C.  Enos  is  acting  as  manager  for 
Mina  El  Rincon,  near  Temescaltepec, 
Mexico. 

J.  H.  C.  Waite  was  recently  elected 
president  of  the  Mining  Corporation  of 
Canada. 

Robert  Linton  spent  a  few  days  re¬ 
cently  on  the  Mother  Lode  and  at  Grass 
Valley,  Calif. 

Sydney  H.  Ball,  of  Rogers,  Mayer  & 
Ball,  is  engaged  in  professional  work  in 
the  Northwest. 

J.  H.  Abbott  has  arrived  in  the  Philip¬ 
pine  Islands  to  join  the  staff  of  Panique 
Mines,  in  Masbate. 

George  Grebe  is  superintendent  for 
King  Tut  Placers,  Gold  Basin  district, 
Mohave  County,  Ariz. 

Joshua  Bason  recently  joined  the  staff 
of  the  Paracale  Mining  Company,  in 
Camarines  Norte,  Philippines. 

Dorsey  Hager,  consulting  mining  en¬ 
gineer,  has  opened  an  office  at  808  Olds 
Tower  Building,  Lansing,  Mich. 

W.  S.  Ellis  has  been  appointed  general 
superintendent  of  Reno  Gold  Mines,  in 
the  Nelson  District  of  British  Columbia. 

Robert  C.  Stanley,  president  of  Inter¬ 
national  Nickel,  has  been  elected  to  the 
board  of  the  General  Electric  Company. 

H.  B.  Morton  has  been  appointed  su¬ 
perintendent  of  the  new  50-ton  flotation 
mill  of  Johnson  Gold  Mines,  Octave, 
Ariz. 

J.  M.  Forbes  has  been  elected  chair¬ 
man  of  the  Montreal  branch  of  the 
Canadian  Institute  of  Mining  and  Metal¬ 
lurgy. 

H.  Greenwood  Thomas  has  been  ap¬ 
pointed  manager  of  Gladiator  Gold 
Mines,  Ltd.,  at  Laverton,  Western  Aus¬ 
tralia. 

Robert  T.  Brooke,  of  New  York  City, 
has  been  elected  executive  vice-president 
of  the  American  Institute  of  Steel  Con¬ 
struction. 

G.  J.  Retief  is  acting  as  Mining  Com¬ 
missioner  of  Klerksdorp,  South  Africa, 
during  the  absence,  on  leave,  of  J.  H. 
Hollebrands. 

Norman  G.  Thompson  has  been  ap¬ 
pointed  superintendent  of  the  Black  Pine 
Silver  Mines,  Inc.,  operating  near  Phil- 
ipsburg,  Mont. 

J.  P.  Grudell  has  been  appointed  mine 
superintendent  for  the  Ruth-Rattan 
mines  of  Oatman  Eastern  Mining  Com¬ 
pany,  Arizona. 

S.  E.  Hollister,  metallurgist.  South¬ 
western  Engineering  Company,  has  re¬ 
turned  to  the  Los  Angeles  office  from 
Danli,  Honduras,  C.  A. 

Dr.  B.  D.  Saklatwalla  has  opened 
offices  in  the  Gulf  Building,  Pittsburgh, 


Pa.,  as  consultant  in  the  metallurgical 
and  chemical  industries. 

John  Coolbaugh  is  now  employed  as 
metallurgist  with  the  American  Cyana- 
mid  Company  at  its  ore-dressing  lab¬ 
oratory  at  Warners,  Linden,  N.  J. 

John  W.  Chandler  was  recently  pro¬ 
moted  to  the  position  of  mine  superin¬ 
tendent  of  the  Lava  Cap  Gold  Mining 
Corporation,  at  Nevada  City,  Calif. 

Carl  I.  Dismant,  mining  engineer,  of 
Red  Cliff,  Colo.,  is  now  mine  superin¬ 
tendent  for  the  Gold  River  Mining  Com¬ 
pany,  in  Baguio,  in  the  Philippines. 

Corey  C.  Brayton,  sales  engineer  for 
the  American  Manganese  Steel  Com¬ 


pany,  Oakland,  Calif.,  has  returned  from 
a  trip  through  Alaska  and  Yukon  Terri¬ 
tory. 

George  H.  Burr  has  left  Tinago 
Mines,  Aroroy  Masbaie,  Philippines,  to 
return  to  the  University  of  California 
and  complete  his  mining  and  engineer¬ 
ing  courses. 

Pitt  W.  Hyde,  California  mining  man, 
has  left  the  United  States  for  Korea  to 
take  charge  of  exploration  work  for  the 
Oriental  Consolidated  Gold  Minmg 
Company. 

Glen  J.  Truax,  formerly  general  su¬ 
perintendent  of  Virac  Exploration  Com¬ 
pany,  in  the  Philippines,  has  left  the 
Islands  for  an  extended  vacation  in  the 
United  States. 

F.  W.  MacLennan,  general  manager 
of  the  Miami  Copper  Company,  recently 
visited  the  Baguio  mines,  in  the  Philip¬ 
pines.  He  also  visited  several  other 
mines  in  the  district. 

Duncan  S.  Smith,  mining  engineer,  re¬ 
cently  completed  examination  work  in 
Alaska  and  the  Yukon,  and  has  resumed 
consulting  practice  at  500  Greenville 
St.,  Vancouver,  B.  C. 


M.  A.  Caine,  Marland  Gale,  and  Rob¬ 
ert  C.  Adams  have  been  elected  directors 
of  South  American  Gold  &  Platinum 
Company,  succeeding  H.  A.  Chase,  Holt 
W.  Page  and  J.  H.  Susman. 

Louis  Ware  has  been  appointed  presi¬ 
dent  of  the  United  Electric  Coal  Com¬ 
panies,  and  will  make  his  headquarters 
in  Chicago.  Since  1930  he  has  been  with 
the  New  York  Trust  Company. 

Kenneth  L..  Hanson,  graduate  this 
year  of  the  University  of  Washington 
School  of  Mining  Engineering,  has 
joined  the  staff  of  the  Baguio  Gold  Min¬ 
ing  Company,  in  the  Philippinjjs. 

Paul  A.  Betzer,  formerly  connected 
with  diamond-drill  operations  at  Itogon,, 


in  the  Philippines,  is  in  charge  of  that 
work  at  the  Paracale  properties  under 
the  management  of  Marsman  &  Com¬ 
pany. 

Joseph  H.  Skidmore,  formerly  in 
charge  of  operations  at  the  Mammoth 
mine,  Pioneerville,  Idaho,  has  been  ap¬ 
pointed  superintendent  of  Talache  Mines. 
Corporation’s  Gold  Hill  mine,  at  Quartz- 
ville,  Idaho. 

Irvy  Woodul,  manager  for  the  Ana¬ 
conda  Copper  Company  at  Antofagasta, 
Chile,  is  visiting  his  brother,  J.  R. 
Woodul,  general  manager  for  the  Ameri¬ 
can  Smelting  &  Refining  Company  at 
Mexico  City. 

F.  A,  Wardlaw,  Jr.,  who  has  been 
managing  Mountain  City  Copper,  in 
Nevada,  has  been  recalled  to  his  position 
as  general  superintendent  of  Inspiration 
Consolidated  Copper  Company,  at  In¬ 
spiration,  Ariz. 

Robert  Sprinkel,  who  has  been  in  the 
Philippines  for  the  past  two  years,  has 
left  for  a  vacation  in  the  United  States. 
He  was  on  the  staff  of  the  Atok  Gold 
Mining  Company,  as  mine  engineer  at 
the  Big  Wedge  mine. 


i.  H.  L.ymbnrner,  Canadian  Airways  pilot,  has  been  chosen  as  Pilot 
No.  2  of  the  Ellsworth  Transantarctic  Expedition.  The  accompanying 
photographic  reproduction  shows  Mr.  Eymbnrner  (in  the  center)  at 
the  conclusion  of  an  80-mile  flight,  on  which  he  had  brought  an  Injured 
miner  to  the  Noranda  (Quebec)  hospital.  The  miner’s  foot  was 
crushed  and  had  to  be  amputated,  but  the  operation  saved  his  life. 
During  1934  Canadian  Airways  pilots  reported  104  ambulance  flights. 
Most  of  these  emergency,  or  “mercy,”  flights  were  from  mining  areas. 
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C.  R.  Forbes,  professor  of  mining  at 
the  Missouri  School  of  Mines  and  Metal¬ 
lurgy,  has  returned  to  that  institution 
after  three  years’  leave  of  absence,  spent 
in  examination  and  operation  of  gold 
properties  in  California. 

I.  M.  Ryskin,  metallurgical  engineer, 
Krasnouralsky  Copper  Works,  Ural, 
U.S.S.R.,  has  been  visiting  smelting 
plants  in  the  United  States  during  the 
past  summer.  He  expects  to  return  to 
the  U.S.S.R.  in  November. 

E.  H.  Bronson,  recently  resigned  from 
the  engineering  department  of  Lake 
Shore  Mines,  Ltd.,  of  Kirkland  Lake, 
Ont.,  has  been  appointed  assistant  in  the 
department  of  mining  and  metallurgy  at 
Queen’s  University,  Kingston,  Ont. 

Wendell  W.  Fertig  has  resigned  as 
general  mine  foreman  of  the  Shenan- 
doah-Dives  Mining  Company  to  accept 
the  position  of  general  superintendent 
of  the  Old  Hundred  Gold  Mining  Com¬ 
pany.  Both  companies  are  operating  in 
the  Silverton  (Colorado)  district. 

Oscar  N.  Friendly  has  been  elected 
vice-president  and  general  manager  of 
the  Park  Utah  Consolidated  Mines 
Company,  succeeding  the  late  George 
W.  Lamboume  as  general  manager. 
Lawrence  Fox  was  elected  president,  and 
J.  William  Stoner,  secretary-treasurer. 

A.  H.  Shoemaker,  formerly  with  the 
Gold  River  Mining  Company  and  the 
Benguet  Goldfields  Mining  Company,  is 
now  doing  consultation  work,  making 
Manila  his  headquarters.  J.  S.  Baker, 
formerly  of  the  Benguet  Consolidated 
staff  and  of  the  Marsman  &  Company 
field  force,  is  likewise  doing  consulting 
work. 

C.  B.  Jeppe,  professor  of  mining  at 
the  University  of  the  Witwatersrand, 
whose  forthcoming  visit  to  the  United 
States  was  announced  in  the  September 
issue  of  E.  &  M.  J.,  recently  visited  Salt 
Lake  City  and  mines  in  Bingham  Canyon 
and  Park  City,  Utah.  From  Utah  he 
planned  to  go  to  Montana  and  the  Lake 
Superior  region. 

W.  R.  Lindsay,  general  superintendent 
of  the  Anyox  plant  of  the  Granby  Con¬ 
solidated  Mining  &  Smelting  Company 
for  many  years  prior  to  the  suspension 
of  operations  there,  has  been  placed  in 
charge  of  the  Hedley  Mascot  mine,  at 
Hedley,  B.  C.  Mr,  Lindsay,  immedi¬ 
ately  previous  to  this  appointment,  was 
manager  of  Reno  Gold  Mines. 

D.  F.  Hewett  has  been  appointed 
geologist  in  charge  of  The  United  States 
Geological  Survey’s  section  of  metallif¬ 
erous  deposits,  to  succeed  G,  F.  Lough- 
lin,  who  is  now  chief  geologist,  Mr. 
Hewett  is  an  authority  on  economic 
geology,  mineral  economics,  and  mineral 
reserves.  He  will  continue  to  serve  as 
the  Survey’s  specialist  on  manganese. 
Mr.  Hewett  has  been  a  member  of  the 
staff  of  the  Geological  Survey  since 
June,  1911. 

John  E.  Nelson,  manager  of  Northern 
Ore  Mines  for  the  Republic  Steel  Cor¬ 
poration,  has  been  appointed  manager  of 
the  combined  Republic  mines  and  the 
mining  properties  formerly  owned  by 
the  Corrigan,  McKinney  Steel  Com¬ 
pany.  Mr.  Nelson  will  have  charge  of 
a  total  of  eleven  active  mines  in  Michi¬ 
gan  and  Minnesota.  Murfray  Redell, 


who  was  in  charge  of  the  Corrigan,  Mc¬ 
Kinney  mines,  will  be  Mr.  Nelson’s  as¬ 
sistant. 

Dr.  A.  W.  Fahrenwald,  dean  of  the 
Idaho  School  of  Mines,  and  other 
scientists,  have  launched  a  radio  equipped 
scow  on  the  Salmon  River,  in  Idaho,  for 
a  30-day  exploration  trip  down  this 
turbulent  mountain  stream,  which  has 
been  called  the  “River  of  No  Return.’’ 
This  name  originated  not  only  from  the 
fact  that  it  is  impossible  to  navigate  the 
river  upstream,  but  it  has  also  claimed 
the  lives  of  many  adventurers  during 
recent  years.  The  expedition  is  spon¬ 
sored  by  the  National  Geographic  So¬ 
ciety  and  the  Geological  Survey,  to 
study  rare  mineral  deposits  and  to  take 
pictures  in  colors  of  the  scenic  chasm, 
which  cuts  through  some  of  the  wildest 
country  in  North  America, 


Judge  John  W.  Haussermann,  presi-  P 
dent  and  general  manager  of  Benguet 
Consolidated  and  Balatoc  Mining  com-  tj 
panics,  has  returned  to  Manila  after  a  |j 
trip  of  several  months  in  the  United  Is 
States  for  the  purpose  of  conducting  a  f  l 
survey  of  the  chromite  market  and  of  kl 
conferring  with  business  and  political  ^ 
leaders  on  matters  of  financial  and  pub-  |j 
lie  policy.  On  his  return  he  announced  ;  | 
that  a  contract  for  the  entire  output  of 
the  Florannie  Mining  Company,  with  j.] 
which  Benguet  has  a  profit-sharing  con-  j  | 
tract,  had  been  tentatively  agreed  upon,  !j 
and  that  details  of  the  contract  would  ■ 
be  worked  out  immediately.  The  Union  ■ 
Carbide  Company,  which  will  take  the  n 
Florannie  chromite  for  a  year,  is  also  1 
negotiating  for  the  output  of  the  Con- 
solidated  Mines  chromite  property  in  1 3 
Zambales,  Judge  Haussermann  said.  j  j 


OBITUARY 


Harold  Ross,  long  identified  with 
South  African  mining,  died  recently  in 
Johannesburg. 

John  Spence  Finlay,  mining  engineer, 
died  recently  at  Salt  Lake  City,  Utah, 
at  the  age  of  61. 

Philip  Wick,  long  identified  with  the 
steel  industry  of  Youngstown,  Ohio, 
died  recently  in  that  city  at  the  age 
of  49. 

Frank  George  Dunning,  for  many 
years  manager  of  the  Simmer  &  Jack 
property,  on  the  Rand,  until  his  retire¬ 
ment,  died  recently  in  London. 

Dr.  Samuel  Evans,  for  many  years 
chairman  and  managing  director  of 
Crown  Mines,  on  the  Rand,  died  re¬ 
cently  at  Johannesburg,  at  the  age  of  76. 

Dr.  Eugene  Wesley  Shaw,  a  member 
of  the  staff  of  the  United  States  Geologi¬ 
cal  Survey  since  1927,  died  in  Wash¬ 
ington  on  Oct.  9.  He  was  54  years  old. 

Charles  W.  Hansen,  metallurgist  and 
assistant  general  manager  in  charge  of 
lead  refineries  of  the  American  Smelting 
&  Refining  Company  at  Perth  Amboy, 
N.  J.,  died  recently  in  Rochester,  Minn. 

Eugene  R.  Grasselli,  vice-president 
and  treasurer  of  the  Grasselli  Chemical 
Company,  Cleveland,  until  1928,  when  it 
was  merged  with  E.  I.  du  Pont  de 
Nemours  &  Company,  died  on  Oct.  5  at 
Santa  Barbara,  Calif. 

Charles  Halsted  Mapes,  mining  engi¬ 
neer,  a  graduate  of  Columbia  School  of 
Mines  in  1889,  and  long  identified  with 
the  University’s  scholastic  and  athletic 
activities,  died  recently  at  Greenwich, 
Conn.,  at  the  age  of  68. 

'  John  Waddington,  the  principal 
pioneer  of  the  gold  and  coal  mining  in¬ 
dustries  of  Western  Australia,  died  at 
Brighton  recently,  aged  81.  Mr.  Wadd¬ 
ington  spent  the  best  part  of  his  life  in 
Western  Australia,  and, played  a  lead¬ 
ing  part  in  developing  that  country’s  vast 
gold  resources.  At  the  time  of  his 
death  he  was  chairman  of  the  Great 
Boulder  Proprietary  Gold  Mines,  Ltd., 
which  he  founded. 


Dr.  Frederick  Leslie  Ransome,  67 
years  of  age,  professor  of  economic 
geology  at  California  Institute  of  Tech¬ 
nology,  Pasadena,  Calif.,  died  on  Oct.  6 
at  Pasadena.  Dr.  Ransome  was  born  'J 
at  Greenwich,  England,  Dec.  2,  1868,  and 
was  graduated  from  the  University  of 
California  in  1893.  Joining  the  staff  of 
Harvard  University  in  1896,  he  was  as¬ 
sistant  in  mineralogy  and  petrography 
for  a  year,  and  then  opportunity  came 
for  him  to  begin  his  23-year  association 
with  the  United  States  Geological  Sur¬ 
vey.  He  was  placed  in  charge  of  sec¬ 
tions  of  Western  areal  geology  for  the  9 
Survey  first,  and  then  of  metalliferous  « 
deposits,  which  he  continued  until  he  \ 
left  the  Federal  service  in  1923  to  be-  i 
come  professor  of  economic  geology  at  ^ 
the  University  of  Arizona.  In  1927,  in  | 
accordance  with  the  expansion  program 
of  the  California  Institute  of  Technology,  \ 
Dr.  Ransome  came  to  Pasadena  to  fill  a 
similar  position.  Dr.  Ransome  was  con¬ 
sulting  geologist  for  the  United  States 
Bureau  of  Reclamation  and  the  Metro¬ 
politan  Water  District  of  Southern  Cali¬ 
fornia  since  1928,  and  in  that  capacity 
carried  through  a  number  of  important 
investigations.  As  geologist  for  the 
United  States  Reclamation  Service,  Dr. 
Ransome  examined  and  mapped  the 
geological  conditions  at  Boulder  Dam 
and  approved  the  site.  Dr.  Ransome 
was  associate  editor  of  Economic  i 
Geology,  and  at  one  time  associate  edi¬ 
tor  of  the  American  Journal  of  Science. 
Member  of  various  scientific  and  techni¬ 
cal  associations,  he  was  president  of  the 
Society  of  Economic  Geologists  in  1926, 
and  of  the  Washington  Academy  in 
1919.  The  Geological  Society  of  Belgium 
honored  him  by  granting  him  honorary 
membership  in  recognition  of  his 
“eminent  services  to  the  science  of 
geology.” 

Harold  Norman  Spicer,  70  years  old, 
known  in  metallurgical  circles  through¬ 
out  the  world,  died  in  New  York  City 
on  Oct.  8.  A  native  of  England,  he  had 
engaged  in  metallurgical  work  in  practi¬ 
cally  every  country  in  the  world  with 
the  exception  of  South  America,  and  at  1 
the  time  of  his  death  was  a  director  of  m 
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The  Dorr  Company,  of  New  York,  and 
manager  of  its  export  'department.  In 
1894,  while  engaged  in  general  mining 
and  metallurgy  in  the  then-new  gold 
fields  of  Australia,  Mr.  Spicer  was  a 
member  of  the  first  expedition  of  white 
men  to  traverse  the  continent  of  Aus¬ 
tralia  from  East  to  West.  In  the 
practice  of  his  profession  since  that 
time  his  work  carried  him  three  times 
around  the  w'orld.  Bora  at  Bradshott 
Hall,  Hants,  England,  in  1865,  Mr. 
Spicer  first  attended  Winchester  Engi¬ 
neering  College.  In  1889  he  went  to 
Mysore,  India,  and  then  to  Tasmania, 
as  mining  engineer  for  the  well-known 
English  firm  of  Bewick,  Moreing  & 
Company.  Returning  to  England  from 
this  engagement  he  entered  the  Royal 
School  of  Mines,  London,  from  which 
he  graduated  in  1893.  From  1893  to 
1895  he  was  engaged  in  mining,  metal¬ 
lurgy,  and  exploration  in  Western  Aus¬ 
tralia  with  the  Broken  Hill  Mining  Com¬ 
pany  and  others.  In  1895-96  he  was 
assayer  and  manager  of  the  Sheba  Gold 
Mine  in  South  Africa,  and  in  1897-98 
he  was  metallurgist  for  the  Raub  Gold 
Mine,  in  the  Straits  Settlements.  In 
1898  he  returned  to  the  Western  Aus¬ 
tralian  gold  fields,  and  for  the  next  six 
years  was  associated  with  seven  differ¬ 
ent  mining  companies  in  various  ca¬ 
pacities  from  metallurgist  to  general 
manager.  From  1904  to  1907  he  was 
engaged  in  the  reporting  on  mining 
properties  in  South  Africa,  West  Africa, 
Turkey,  Russia,  Turkestan,  and  Si¬ 
beria.  In  1908  he  came  to  the  United 
States  and  for  the  next  three  years  prac¬ 
ticed  as  a  consulting  mining  and  metal¬ 
lurgical  engineer  with  headquarters  in 
Denver,  Colo.  In  1911  he  joined  the 
Dorr  Cyanide  Machinery  Company  of 
Denver  (now  The  Dorr  Company  of 
New  York).  Mr.  Spicer  was  a  member 
of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  The  Institution 
of  Mining  and  Metallurgy  (England), 
The  Chemical,  Metallurgical  and  Mining 
Society  of  South  Africa,  the  Chemists 
Club  (New  York)  and  the  Engineers 
Club  (New  York). 


T 


Harry  Cyril  Boydell 

IN  MEMOBIAM 

Harry  Cyril  Boydell,  mining  engineer 
and  geologist,  was  born  in  Melbourne 
on  Oct.  8,  1875,  of  a  well-known  Aus¬ 
tralian  family.  He  was  educated  at  the 
University  of  Otago,  N.  Z.  (B.  S.),  and 
later  at  the  Imperial  College  of  Science, 
London  (associate).  He  spent  his  earlier 
years  in  mining  in  Australia,  South 
Africa,  and  on  the  West  Coast  of 
Africa.  He  was  admitted .  in  1919  as 
graduate  student  in  the  Massachusetts 
Institute  of  Technology  and,  except  for 
a  year  spent  in  the  University  of  Wis¬ 
consin,  continued  there  until  June,  1924, 
when  he  obtained  his  Sc.D.  degree.  For 
a  time  in  1925  he  held  the  position  of 
research  associate  in  the  M.I.T.  Later, 
he  practiced  his  profession  as  mining 
geologist  in  Toronto.  He  died  at  Ches¬ 
ter,  N.  S.,  April  16,  1935. 

His  associates  at  the  M.I.T.  soon  dis¬ 


covered  that  Dr.  Boydell  had  an  excep¬ 
tionally  fine  knowledge  of  mathematics, 
physics,  and  chemistry,  and  that  he  was 
anxious  to  use  this  in  the  investigation 
of  ore  deposition.  The  list  of  his  pub¬ 
lications  covers  only  ten  years  of  his 
life — practically  only  eight  years;  but  he 
succeeded  in  producing  some  important 
and  stimulating  work.  In  1922  the  col¬ 
loidal  theory  of  ore  deposition  began  to 
be  recognized  in  its  true  importance,  and 
his  thesis  entitled  “The  Role  of  Colloidal 
Solutions  in  the  Formation  of  Mineral 
Deposits”  was  highly  appreciated  as  a 
most  able  exposition  of  the  subject. 
Later  he  wrote  on  the  process  of 
metasomatism,  which  he  elucidated  in  a 
remarkable  way;  on  the  force  of  crystal¬ 
lization,  the  importance  of  which  he 
greatly  restricted;  on  the  transmission  of 
heat  from  intrusive  and  effusive  rocks, 
and  on  many  other  subjects.  Clearness 
and  logic  characterized  all  his  publica¬ 
tions  and  had  his  scientific  life  been 
longer,  he  would  have  been  recognized 


The  Editor: 

Aerial  travel  for  purely  business  pur¬ 
poses  appeals  strongly  to  me  on  three 
important  counts — time  saving,  comfort, 
and  safety.  I  have  flown  45,000  to  50,000 
miles  on  the  North  American  continent, 
keeping  in  close  personal  touch  with  our 
widely  scattered  engineering  and  sales 
staffs,  and  have  saved  thereby  a  month 
of  business  days  away  from  my  New 
York  office  without  personal  discomfort 
or  bodily  danger. 

Time  saving  is  to  me  a  most  important 
factor.  Business  days  away  from  our 
New  York  office  are  a  real  loss,  ex¬ 
pressed  either  in  terms  of  the  amount  of 
my  work  that  must  be  delegated  to 
already  overworked  subordinates  or  in 
terms  of  the  amount  of  extra  work  that 
will  await  me  on  my  return. 

By  using  the  airlines  I  save  six  days 
on  a  round  trip  to  the  Pacific  Coast,  four 
days  on  a  one-way  trip  from  Los  An¬ 
geles  to  Mexico  City,  and  even  a  full 
day  on  such  a  short  trip  as  from  No- 
randa,  Quebec,  to  Timmins,  Ontario. 
A  return  trip  from  Chicago  at  the  end 
of  an  active  business  day  means  that  I 
get  a  full  night’s  sleep  at  home  and  am 
on  the  job  the  first  thing  next  morning, 
completely  refreshed. 

One  instance  rather  dramatically 
shows  how  air  transportation  has 
speeded  up  living.  One  night  I  left  New 
York  at  11:30  p.m.  bound  west  and 
picked  up  an  Omaha  paper  the  next 
morning.  In  it  was  a  picture  of  a  wrest¬ 
ling  match  in  New  York  the  night  be¬ 
fore.  Turning  in  my  chair  I  saw  directly 
behind  me  the  man  who  had  lost  the 
match  and  who  told  me  he  was  on  his 
way  to  wrestle  in  Los  Angeles  that 
night.  He  was  moving  across  the  con¬ 
tinent  as  fast  as  the  news  of  his  defeat, 
and  thought  nothing  of  engaging  in  two 
matches  within  24  hours  in  two  cities 
3,000  miles  apart. 


as  one  of  the  most  prominent  mining 
geologists. 

Many  of  his  associates  thought  of  him 
as  a  typical  Englishman  in  some  ways. 
He  had  a  bulldog  persistency,  a  “wal¬ 
rus”  mustache,  a  charming  power  of 
discussion,  an  impatience  with  students 
and  amateurs.  He  would  never  have 
made  a  good  teacher.  He  was  absolutely 
fearless  in  expressing  his  opinions.  The 
latter  characteristic,  no  doubt,  made  him 
some  enemies.  His  disregard  of  fatigue 
and  unusual  exertions  during  strenuous 
field  work  probably  hastened  his  death, 
which  occurred  while  he  was  engaged  in 
a  mine  examination  in  Nova  Scotia  aided 
by  Dr.  W.  L.  Whitehead,  of  this  Insti¬ 
tute.  His  friends  and  associates  recog¬ 
nized  his  sturdy  independence  and  his 
great  ability;  they  learned  with  deep 
sorrow  of  his  sudden  death  because  they 
had  hoped  he  would  be  spared  for  many 
years  of  scientific  work. 

Waldemar  Lindgren. 
M assachusetts  Institute  of  T echnology 


Air  transportation  is  comfortable.  I 
prefer  the  night  planes  to  the  day  ones; 
first,  because  of  the  smoothness  caused 
by  better  atmospheric  conditions,  and, 
second,  because  of  the  complete  absence 
of  glare.  I  am  conscious  of  movement 
only  during  the  take-off  and  upon  land¬ 
ing.  It  is  a  little  more  comfortable  to 
fly  from  west  to  east  with  the  prevailing 
winds,  usually  at  an  altitude  of  8,000  to 
10,000  ft.,  and  beginners  should  do  this 
on  their  first  flight.  On  a  one-day  flight 
west  I  saw  Boulder  Dam,  Death  Valley, 
the  lowest  point  on  the  continent,  and 
Mount  Whitney,  the  highest  peak,  all 
within  a  few  hours. 

I  have  flown  in  Canada  in  planes 
equipped  with  pontoons  or  skis,  depend¬ 
ing  on  the  season,  and  have  been  up  at 
48  deg.  below  zero  without  very  great 
bodily  discomfort. 

On  the  matter  of  safety,  my  advi-'e  is 
to  use  only  the  well-established  airlines, 
operating  multimotored  planes  over  air¬ 
ways  with  landing  fields  every  50  miles 
and  with  well-equipped  shops  at  strate¬ 
gic  points.  Such  facilities  as  these  in¬ 
spire  confidence  and  dispell  any  feeling 
of  fear. 

Pilots  on  the  major  airlines  have  tens 
of  thousands  of  hours  of  air  experience 
and  are  trained  to  fly  on  one  motor  and 
to  land  with  all  motors  shut  off.  The 
planes  are  thoroughly  inspected  daily, 
and  after  every  350  air-hours  the  motors, 
instruments,  wiring,  piping,  and  comple¬ 
mentary  apparatus  are  completely  dis¬ 
mantled  and  overhauled  or  rebuilt  if 
necessary. 

Air  transport,  in  my  opinion,  is  an 
indispensable  adjunct  to  the  conduct  of 
modern  business. 

Daniel  S.  McAfee, 
Vice-President  and  (Jeneral  Sales 
Manager, 

The  Dorr  Company,  Inc. 
New  York  City 
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Side-Suaion  Pump 

Compactness  and  simplicity  are  said  to 
be  two  outstanding  features  of  the  new 
centrifugal  side-suction  pump  manufac¬ 
tured  by  the  Gardner-Denver  Company^ 
of  Quincy,  Ill.  The  only  moving  parts 
of  the  pump  are  the  shaft,  impeller,  and 
bearing.  The  bearing,  at  the  pulley  end 
of  the  shaft,  takes  the  thrust  load  and 
the  belt  pull.  This  bearing  is  a  high, 
grade,  heavy-duty  ball-thrust  unit.  At 
the  impeller  end  of  the  shaft,  where  the 
load  or  the  bearing  is  light,  a  grease- 
lubricated  sleeve  bearing  of  ample  size 
is  used.  This  bearing  is  of  the  oilless 
type  in  bronze.  Water  is  piped  to  this, 
bearing  for  lubrication  in  case  the  at¬ 
tendant  neglects  to  fill  the  grease  cup. 
The  thrust  bearing  is  said  to  be  made 
adjustable  to  take  up  wear  between  the 
impeller  and  casing.  Adjustment  of  the 
thrust  bearing  is  made  by  use  of  shims,, 
so  that  the  thrust  bearing  is  held  posi¬ 
tively  at  all  times.  Impeller  and  volute: 


Propeller  Blade  Mine  Fans 


Application  of  aerodynamics  to 
.  the  design  of  propeller  mine  fans 
has  transformed  the  old-style  disk  fan, 
capable  of  working  against  low  pres¬ 
sures  only,  into  a  highly  efficient  ven¬ 
tilating  machine.  Capacities  and  pres¬ 
sures  are  reached  that  were  hitherto 
obtainable  only  with  a  centrifugal  fan, 
yet  in  accomplishing  this  the  modern 
propeller  fan  has  retained  the  prime 
advantage  of  the  disk  fan — low  first  cost. 

Illustrative  of  this  improvement  is  the 
Jeffrey  Aerovane  Fan,  announced  by  the 
Jeffrey  Manufacturing  Co.,  Columbus, 
Ohio.  The  fans  are  made  in  both  single 
and  double  stage  types  in  diameters  up 
to  10  feet.  The  blades,  cast  from  alum¬ 
inum  alloy,  employ  the  same  airfoil  sec¬ 
tions  used  in  airplane  propellers.  The 


pitch  ratio  is  said  to  be  fixed  at  a  value 
giving  two  important  features;  a  steeply 
rising  pressure  curve  and  a  non-over¬ 
loading  power  curve.  In  the  two-stage 
type,  capable  of  operating  against  pres¬ 
sures  up  to  four  inches,  fixed  vanes  are 
provided  between  the  two  wheels  to 
straighten  the  air  leaving  the  first  wheel, 
permitting  the  second  wheel  to  give  it 
additional  pressure  without  loss.  The 
increase  in  resistance  due  to  growth  of  a 
mine  can  be  satisfactorily  provided  for 
by  installing  a  single  wheel  in  a  two- 
stage  casing,  and  successively  adding  on 
the  second  hub  different  combinations  of 
blades  until  the  second  wheel  is  com¬ 
plete.  The  fan  will  then  deliver  the 
same  volume  of  air  against  twice  the 
pressure  of  the  original  installation. 


are  both  constructed  of  cast  iron.  The- 
impeller  is  fitted  and  pressed  on  the 
shaft  and  held  in  place  on  the  shaft  by  a 
large  pin.  The  capacities  of  these  pumps 
range  from  one-half  million  gallons  per 
day,  or  four  hundred  fifty  gallons  per 
minute  at  heads  up  to  one  hundred  feet. 


disk  made  of  bone  fiber.  These  recesses 
are  made  long  so  as  to  permit  the  lugs 
to  slide  in  them;  it  is  this  self-adjusting 
feature  which  is  said  to  permit  the 


Self-Aligning  Coupling 

A  new  self-aligning  coupling  for  use 
in  direct-connected  drives  has  been  de¬ 
veloped  by  the  Alloy  Products  Corpora¬ 
tion,  Waukesha,  Wis.  It  is  said  to  be 
self-adjusting  so  as  to  compensate  for 
parallel  as  well  as  angular  misalignment. 

These  couplings  are  considered  to  act  as 
a  safety  valve  between  the  motor  and 
drive  bearings,  and  their  use  is  said  to 
eliminate  the  necessity  for  shimming  in 
order  to  obtain  and  maintain  accurate 
alignments.  It  operates  noiselessly  and 
is  said  to  reduce  power  losses.  The 
coupling  is  made  up  of  four  parts.  Two  coupling  to  operate  satisfactorily  despite 

of  them  are  driving  hubs  into  whose  faces  the  existence  of  misalignment.  The 

two  round  lugs  are  set,  two  in  each  hub.  fourth  part  is  a  cover  housing  which  acts 
When  assembled,  the  lugs  fit  in  recesses  as  a  guard.  Some  of  these  couplings  are 
in  the  periphery  of  the  third  part,  a  drive  reported  used  on  sprung  shafts. 


New  Rubber  Belting 

The  Boston  Woven  Hose  &  Rubber 
Company,  Box  1071,  Boston,  Mass.,  an¬ 
nounces  a  change  in  the  process  of  vul¬ 
canizing  rubber  belting  which  has  de¬ 
veloped  a  product  said  to  be  uniform  in 
quality,  efficient,  and  of  long  life.  This 
new  process  is  reported  to  eliminate  the 
double  vulcanization  caused  by  press 
laps,  and  the  deterioration  and  troubles 
which  result  from  it.  Uniform  vulcaniza¬ 
tion  from  one  end  of  the  belt  to  the 
other,  whether  it  is  a  50-ft.  belt  or  a 
1,000-ft.  roll,  is  considered  by  the  manu¬ 
facturers  to  produce  a  higher  friction* 
coefficient,  as  no  particles  of  talc  or  sul¬ 
phur  need  be  added. 
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Variable  Transmission 

New  features  in  design  which  allow  a 
greater  range  and  flexibility  of  applica¬ 
tion  in  the  P.I.V.  gear  variable-speed 
transmission  are  announced  by  the  Link- 
Belt  Company,  2045  West  Hunting  Park 
Ave.,  Philadelphia.  Previously,  this 
model  was  available  in  sizes  up  to  10 
hp.  with  horizontal  box  only  and  with¬ 
out  reduction  gear  sets  or  the  integjral- 
motor  feature.  The  motorized  construc¬ 
tion  is  said  to  make  a  very  compact 
drive,  eliminating  the  need  of  a  separate 
motor  base  plate. 

The  operating  principles  of  the  basic 
unit  remain  the  same  as  when  introduced 
to  domestic  industry  six  years  ago,  at 
which  time  the  unit  was  described  as 
an  innovation  in  variable-speed  trans- 


Contact  Worm  Gears 


the  wheel  by  the  sliding  action  across  the 
face  of  the  teeth.  Many  teeth  are  said  to 
be  in  contact  as  the  design  “envelops,” 
thereby  distributing  the  load  over  a 
greater  number  of  teeth,  resulting  in 
quieter  and  smoother  operation.  These 
special  worm  gears  are  reported  used  in 
the  mining  industry  for  drives,  crushers, 
and  speed  reducers.  Other  applications 
which  may  require  speeds  ranging  from 
30,000  r.p.m.  to  one  revolution  every 
quarter  hour  are  available.  The  ratios 
of  gears  in  use  range  from  100  to  1  on 
gears  6  ft.  in  diameter,  to  a  1  to  1  ratio 
for  gears  1  in.  in  diameter. 


The  Michigan  Tool  Company,  of  De¬ 
troit,  announces  a  perfected  area  contact 
worm  gear,  which  may  be  said  to  be  a 
direct  result  of  the  discovery  of  a  ra¬ 
tional  method  and  development  of  means 
for  generating  a  worm  and  worm  wheel 
in  which  the  entire  tooth  depth  of  the 
worm  thread  and  wheel  tooth  flanks  are 
in  contact  while  the  worm  is  threading 
itself  through  the  wheel  teeth,  or  vice 
versa.  This  type  of  gear  is  said  to  af¬ 
ford  self-oiling  characteristics.  The 
worm  thread  when  engaging  the  wheel 
enters  it  in  the  form  of  a  wedge,  forc¬ 
ing  in  oil,  which  is  then  carried  through 


mission,  since  it  was  the  first  all-metal, 
automatically  lubricated  device  which 
employed  a  specially  designed  side-con¬ 
tact  chain  operating  between  adjustable 
diameter  wheels  with  radially  cut  teeth, 
for  transmitting  the  power  positively 
from  input  to  output  shaft.  These  units 
are  now  motorized,  when  so  desired, 
with  the  motor  forming  an  integral  part 
of  the  unit.  They  are  in  five  sizes  up  to 
15-hp.  capacity,  supplied  with  or  with¬ 
out  speed-reduction  gearing,  and  with 
horizontal  or  vertical  box. 


Industrial  Notes 


the  Detroit  area.  Mr.  Liebich,  who 
moves  to  Detroit  from  the  corporation’s 
Chicago  office,  will  have  charge  of  the 
complete  line  of  products,  including  ex¬ 
cavators,  cranes,  welders,  hoists,  motors 
and  lighting  plants. 


•  The  Kennedy  Valve  Manufacturing 
Company  announces  the  appointment  of 
O.  R.  Lane  as  its  representative  in  Okla¬ 
homa,  Arkansas,  Tennessee,  eastern 
Missouri,  and  southern  Illinois  and  In¬ 
diana,  with  headquarters  at  455  Paul 
Brown  Building,  St.  Louis,  Mo. 

•  Announcement  has  been  received  that 
J.  H.  Brown,  formerly  Eastern  sales 
manager  of  Sullivan  Machinery  Com¬ 
pany,  has  joined  Worthington  Pump  & 
Machinery  Corporation  as  regional 
manager  of  its  mining  and  construction 
division,  covering  the  mid-Western  ter¬ 
ritory,  with  headquarters  in  Chicago. 

•  J.  Harry  Chaffee,  Edificio  Cook  413, 
Mexico,  D.  F.,  Mexico,  is  the  exclusive 
representative  for  Nordberg  Machinery 
in  Mexico.  This  includes  Symons 
crushers  and  screens,  diesel  and  steam 
engines,  compressor,  mine  hoists,  Nord¬ 
berg  underground  shovels  and  a  com¬ 
plete  line  of  tools  for  the  maintenance 
of  railway  track.  Mr.  Chaffee  has  been 
located  in  Mexico  for  many  years  and 
has  largely  specialized  in  equipment  for 
the  mining  field. 

•  General  Refractories  Company,  Phila¬ 
delphia,  Pa.,  announces  the  appointment 
of  The  Charles  A.  Strelinger  Company, 
Detroit,  Mich.,  as  dealer  agents  in  the 
Detroit  area.  The  Charles  A.  Strelinger 
Company  will  carry  a  complete  stock  of 
refractories  in  addition  to  its  line  of  in¬ 
dustrial  supplies. 

•  The  Harnischfeger  Corporation,  of 
Milwaukee,  announces  the  appointment 
of  Frank  Liebich  as  district  manager  in 
charge  of  the  company’s  operations  in 
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Conveyors,  Jeffrey  Manufacturing  Co., 
Columbus,  Ohio.  Long  conveyors  used  in 
connection  with  large  surface  excavations. 
Booklet  entitled  “Rivers  of  Dirt.”  Pp.  15. 

Diesel  Engines.  Atlas  Imperial  Diesel 
Engine  Co.,  Oakland,  Calif.  Small  diesels 
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East  40th  St.,  New  York  City.  Catalog  of 
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flooring,  friction  materials,  electrical  mate¬ 
rials,  transit  pipe.  Pp.  48. 

Compensated  Belt  Construction.  Manhat¬ 
tan  Rubber  Manufacturing  Inc.,  Passaic, 
N.  J.  Bulletin  6808-B.  Pp.  3. 

Alloy  Steels.  Bethlehem  Steel  Co.,  Beth¬ 
lehem,  Pa  Catalog  107,  which  is  neatly 
bound,  and  divided  into  six  parts:  Various 
alloy  steels,  steels  for  specific  uses ;  testing 
and  properties  of  steel ;  working  of  steel ; 
definition  of  common  terms ;  and  numerous 
handy  tables  and  useful  Information.  Well 
Illustrated.  Size  6}x9}  in.  Pp.  375. 

Deaerating  Feedwater  Heaters.  Worth¬ 
ington  Pump  &  Machinery  Corp.,  Harrison, 
N.  J.  Bulletin  W-210-B17.  Pp.  4. 

Deep-Well  Turbine  Pumps.  Worthlngrton 
Pump  &  Machinery  Corp.,  Harrison,  N.  J. 
Bulletin  W-450-B24.  Pp.  4. 

Arc  Welding  Electrodes  and  Accessories. 
Lincoln  Electric  Company,  Cleveland,  Ohio. 
Catalog.  Pp.  34. 

Gaskets.  Goetze  Gasket  &  Packing  Co., 
Inc.,  New  Brunswick,  N.  J.  Catalog  48. 
Metallic  and  semi-metallic  gaskets  and 
sealing  compounds.  Tables  and  price 
lists.  Pp.  64. 


Heavy  mining  machinery  is  flown  in 
the  modern  airplane  “boxcar”  to  the 
gold  flelds  in  New  Guinea 
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SUMMARY  OF 

MONTHLY  COMMENT .  .  .  DAILY  AND  AVERAGE  MONTHLY 


Demand  for  major  non-ferrous 
metals  was  quite  active  during 
October,  though  the  total  tonnage 
moved  was  not  as  large  as  in  the  month 
previous.  Encouraging  reports  on  the 
extent  of  the  industrial  revival,  to¬ 
gether  with  uncertainty  over  the  Ethi¬ 
opian  crisis,  influenced  consumers  to 
add  to  their  already  heavy  purchases  of 
raw  materials. 

The  trend  in  prices  was  upward,  cop¬ 
per,  lead,  and  zinc  establishing  new  high 
marks  for  the  year.  The  scarcity  in 
spot  tin  continued,  but  futures  were  of¬ 
fered  more  freely  at  lower  levels.  Sil¬ 
ver  in  the  open  market  held  at  65  |c. 

Copper  sales  during  October  totaled 
66,500  tons,  which  compares  with  84,- 
000  tons  in  September,  118,812  tons  in 
August,  and  71,366  tons  in  July.  This 
extraordinary  buying  raised  the  price 
on  Oct.  8  to  the  basis  of  9:Jc.,  Valley, 
the  highest  price  since  May  1,  1931. 


Demand  for  copper  slackened  consider¬ 
ably  after  the  advance.  With  primary 
production  well  sold  up,  and  surplus 
stocks  in  strong  hands,  moderate  daily 
offerings  of  copper  by  custom  smelters 
w’ere  easily  taken  care  of,  so  that  the 
price  structure  appeared  to  be  steady  at 
the  higher  level.  Domestic  production 
of  copper  is  being  increased,  but  not 
more  than  necessary  to  take  care  of  the 
gain  in  consumption. 

The  foreign  copper  market  became  un¬ 
settled  in  the  second  half  of  October, 
on  increased  offerings  from  speculators 
who  were  concerned  over  the  status  of 
copper  should  sanctions  against  Italy  be 
imposed  by  the  League.  Foreign  pro¬ 
ducers  considered  the  question  of  in¬ 
creasing  production,  but  decided  to  hold 
to  the  prevailing  rate  pending  further 
developments. 

Activity  in  lead  caused  the  market  to 
advance  to  4.60c.,  New  York,  Oct.  7, 


but,  on  the  first  signs  of  hesitancy  by 
consumers,  the  price  was  brought  back 
to  4.50c.  Buying  on  a  substantial  scale 
was  resumed  in  the  closing  week  of  Oc¬ 
tober  and  the  undertone  again  strength¬ 
ened.  Shipments  of  lead  to  consumers 
over  the  first  nine  months  of  1935  aver¬ 
aged  33,937  tons  monthly,  against  31,651 
tons  monthly  for  all  of  1934. 

Prime  Western  zinc  advanced  to 
4.85c.,  St.  Louis,  the  highest  price  since 
August,  1933.  High  Grade  was  in  ex¬ 
cellent  demand  because  of  the  trend 
toward  zinc  radiator  grilles  for  auto¬ 
mobiles. 

The  International  Tin  Committee 
voted  to  increase  production  quotas  to 
80  per  cent,  effective  Oct.  1.  This  com¬ 
pares  with  40  per  cent  early  in  1935. 

The  E.&M.J.  index  of  metal  prices 
advanced  from  75.73  in  September  to 
77.82  in  October,  a  new  high  for  the 
year. 


United  States 

Market 

^Electrolytic 

Copper 

— ^  Straits  Tin 

, - Lead 

Zinc 

1935 

Domestic 

Export 

New  York 

New  York  St.  Louis 

St.  Louis 

Oct. 

(a) 

(6) 

1 

8.775 

8.400 

50.125 

4.50 

4.35 

4.75 

2 

8.775 

8.400 

49.125 

4.50 

4.35 

4.75 

3 

8.775 

8.450 

49.500 

4.50 

4.35 

4.75 

4 

8.775 

8.500 

49.850 

4.50 

4.35 

4.75 

5 

8.775 

8.650 

49.900 

4.50 

4.35 

4.75 

7 

8.775 

8.725 

51.000 

4.60 

4.45 

4.75 

8 

9.025 

8.750 

50. 750 

4.60 

4.45 

4.75@4.85 

9 

9.025 

8.600 

51.250 

4.60 

4.45 

4.85 

to 

9.025 

8.650 

52.125 

4.50 

4.35 

4.85 

II 

9.025 

8.700 

53.200 

4.50 

4.35 

4.85 

ft  7nn 

1  z 

nouQ&y 

o .  /uu 

noilQcly 

14 

9.025 

8.650 

54.000 

4.50 

4.35 

4.85 

15 

9.025 

8.600 

52.950 

4.50 

4.35 

4.85 

16 

9.025 

8.  50 

51.500 

4.50 

4.35 

4.85 

17 

9.025 

8.450 

51.875 

4.50 

4.35 

4.85 

18 

9.025 

8.475 

50.875 

4.50 

4.35 

4.85 

19 

9.025 

8.450 

51.000 

4.50 

4.35 

4.85 

21 

9.025 

8.400 

50.750 

4.50 

4.35 

4.85 

22 

9.025 

8.325 

51.000 

4.50 

4.35 

4.85 

23 

9.025 

8.350 

51.000 

4.50 

4.35 

4.85 

24 

9.025 

8.450 

51.250 

4.50 

4.35 

4.85 

25 

9.025 

8.525 

51.500 

4.50 

4.35 

4.85 

26 

9.025 

8.500 

51.500 

4.50 

4.35 

4.85 

28 

9.025 

8.450 

51.000 

4.50 

4.35 

4.85 

29 

9.025 

8.425 

50.750 

4.50 

4.35 

4.85 

30 

9.025 

8.425 

50.750 

4.50 

4.35 

4.85 

31 

9.025 

8.425 

51.625 

4.50 

4.35 

4.85 

Av.  for 

month 

8.967 

8.514 

51.160 

4.512 

4.362 

4.825 

Averages  for  Week 

2 

8.775 

8.388 

49.842 

4.50 

4.35 

4.750 

9 

8.858 

8.613 

50.375 

4.55 

4.40 

4.775 

16 

9.025 

8.625 

52.755 

4.50 

4.35 

4.850 

23 

9.025 

8.408 

51.083 

4.50 

4.35 

4.850 

30 

9.025 

8.463 

51.125 

4.50 

4.35 

4.850 

Calendar  Week  Averages 

5 

8.775 

8.467 

49.792 

4.50 

4.35 

4.75 

12 

8.975 

8.688 

51.665 

4.56 

4.41 

4.82 

19 

9.0/5 

8.513 

52.033 

4.50 

4.35 

4.85 

26 

9.025 

8.425 

51.167 

4.50 

4.35 

4.85 

Silver,  Gold,  and  Sterling  Exchange 
New  York  and  London 


-Hterling  Exchange— ^ 

“90-day 
“Checks”  Demand” 
4.90250  4.88875 


14 

4.90000 

15 

4.90500 

16 

4.90750 

17 

4.91625 

18 

4.90875 

19 

4.91500 

21 

4.91000 

22 

4.91000 

23 

4.91250 

24 

4.91500 

25 

4.91125 

26 

4.91375 

28 

4.91250 

29 

4.916/5 

30 

4.91500 

31 

4.91125 

.4v.  for 

month 

4.90577 

1 

4.90833 

9 

4.89458 

16 

4.90250 

23 

4.91208 

30 

4.91396 

Calendar  week 

1  65.375; 

19th,  65. 

65.375 


65.375 

65.375 

65.375 

65.375 

65.375 


(d)  United 

London 

London 

States 

29.3750 

I4ls 

7id 

35.00 

29.3750 

14)8  10  d 

35.00 

29.4375 

1418 

lOid 

35.00 

29.5625 

14)8  Hid 

35.00 

29.6250 

1428 

2  d 

35.00 

29.5000 

1428 

35.00 

29.3750 

1418 

10  d 

35.00 

29.3750 

14)8 

10  d 

35.00 

29.3750 

.41s 

9  d 

35.00 

29.3750 

I4ls 

9id 

35.00 

29.3750 

1418 

9  d 

35.00 

29.3750 

I4ls 

9id 

35.00 

29.3750 

14)8 

9  d 

35.00 

29.3750 

1418 

7Jd 

35.00 

29.3125 

1418 

6  d 

35.00 

29.3125 

I4ls 

3id 

35.00 

29.3125 

I4ls 

7id 

35.00 

29.3125 

I4ls 

5  d 

35.00 

29.3125 

I4ls 

7  d 

35.00 

29.3125 

I4ls 

4id 

35.00 

29.3125 

14)8 

3id 

35.00 

29.3125 

1418 

6ia 

35.00 

29.3125 

I4ls 

6  d 

35.00 

29.3125 

1418 

6  d 

35.00 

29.3125 

I4ls 

4id 

35.00 

29.3125 

I4ls 

4  d 

35:00 

29.3125 

I4ls 

5  d 

35.00 

29.368 

35.00 

Week 

The  above  quotations  for  major  non-ferrous 
metals  are  our  appraisal  of  the  important  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  agencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  Louis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.2"5c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  c.i.f. 
noual  ports  of  destination — Hamburg,  Havre, 
and  Liverpool.  The  c.i.f.  basis  commands  a 


premium  of  0.300c.  per  pound  above  our  re¬ 
finery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars;  cathodes  dis¬ 
count  of  0.126c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to 
the  freight  differential.  Contract  prices  for 
High-Grade  zinc  delivered  in  the  East  and  Middle 
West  in  nearly  all  instances  command  a 
premium  of  Ic.  per  pound  over  the  current  mar¬ 
ket  for  Prime  Western  but  not  less  than  the 


E.  <t  M.  J.  average  for  Prime  Western  for  the 
previous  month. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on 
which  a  premium  is  asked. 

(C)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24,  1936. 
the  U.  S.  Government's  price  on  newly  mined 
domestic  silver  was  established  at  77.67. 

<d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold 
in  imported  ore  or  concentrate  is  at  90.76 
per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.0126 
per  ounce. 
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THE  MARKETS 

PRICES  OF  METALS  .  .  .  MISCELLANEOUS  QUOTATIONS 

London  Market 


- Conner - 

Electrolytic 

Oct. 

1  . 

3M 

Bid 

Spot 

3M 

Spot 

3M 

•  Spot 

3M 

35.0625 

35.3750 

39.5000 

230. 7500 

218.0000 

17.5000 

17.5000 

16.0625 

16.3750 

j  . 

35.0000 

35.3125 

39.5000 

223.0000 

214.7500 

17.5000 

17.5625 

16.3125 

16.5625 

3  . 

35.2500 

35. 5625 

39.5000 

224.7500 

215.2500 

17.8750 

17.8750 

16.4375 

16.6875 

35.6875 

36.0625 

40.0000 

221.5000 

214.0000 

18.6250 

18.6250 

16.8750 

17.1875 

7  . 

36.3125 

36.6875 

40.5000 

227.5000 

219.5000 

19.7500 

19.7500 

17.3125 

17.6875 

ft  . 

35.6250 

35.9375 

40.0000 

228.0000 

219.2500 

19.0625 

19.0625 

16.8750 

17.1875 

9  . 

35.8125 

36. 1875 

40.0000 

229. 2500 

2)9.5000 

19.1250 

19. 1250 

16.7500 

17.0625 

in  . 

35.8750 

36.2500 

40. 2500 

223. 5000 

222.7500 

19.3750 

19.3750 

17.0000 

17.2500 

jj  . 

36. 1250 

36.5625 

40.5000 

238.00®242.00 

227.5000 

19.5000 

19.5000 

17.1250 

17.4375 

i4  . 

35.4375 

35.8125 

40.0000 

243.0000 

224.5000 

18.9375 

18.9375 

16.5625 

16.8750 

15  . 

35.3125 

35.6250 

40.0000 

242.0000 

225.7500 

18.7500 

18.7500 

16.3125 

16.6250 

. 

34.8750 

35. 1250 

39.0000 

228. 0000 

217.0000 

18.1250 

18.1250 

16.1250 

16.4375 

i7  . 

34.9375 

35.3125 

39.0000 

232.0000 

221.2500 

18.0000 

18.0000 

16.0625 

16.3750 

18  . 

35.2500 

35.6250 

39.5000 

226.0000 

217.7500 

17.8750 

17.8750 

16.0625 

16.3750 

21  . 

34.7500 

35.1250 

39. 2500 

220.0000 

217.0000 

17.8125 

17.8125 

16.1250 

16.3750 

77  . 

34.4375 

34.8125 

38.5000 

223.0000 

215.5000 

17.5625 

17.5625 

16.0000 

16.2500 

n  . 

34.6250 

35.0000 

39.2500 

216.5000 

209.5000 

17.5625 

17.5000 

16.1250 

16.2500 

24  . 

35.2500 

35.6250 

39.7500 

221.0000 

213.8750 

18.0000 

18.0000 

16.3750 

16.5625 

25  . 

35.3125 

35.6875 

39.7500 

225. 5000 

215.0000 

18.0000 

18.0000 

16.5625 

16.7500 

Yr  . 

34.8125 

35.2500 

39.5000 

222.0000 

214.0000 

17.7500 

17.7500 

16.2500 

16.3750 

7Q  . 

34.6875 

35.0625 

39. 2500 

220.5000 

212.5000 

17.3750 

17.3750 

16.1875 

16.1875 

34.8125 

35. 1875 

39.2500 

217.7500 

211.2500 

17.3750 

17.3750 

16.2500 

16.2500 

. 

31  . 

34.9375 

35.3125 

39.2500 

223.0000 

212.5000 

17.3750 

17.3750 

16.3750 

16.3750 

Av.  for  month. . 

35.226 

39.609 

226.457 

18.209 

18.209 

16.440 

16.674 

Current  Prices — Miscellaneous  Metals,  Ores,  and  Non-Metallic  Minerals 


QuotatioDB  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated. 

(November  1, 1935) 

Miscellaneous  Metals 


Aluminum^  ingot,  99  per  cent  plus,  lb .  19@21e. 

Antimony,  domestic  or  Chinese  (duty  paid)  ,1b .  $1 4. 75c. 

Bismutb,  tonlots,  lb.. . . .  $1.00 

Cadmium,  lb .  85c. 

Chromium,  97  per  cent  grade,  lb .  88c. 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnesium,  99. 8  per  cent,  carloads,  lb .  30c. 

Palladluiii,  troy  oz .  $24.00 

Platinum,  (official  quotation)  troy  oz .  $38. 00 

Quicksilver,  flask  of  761b.,  100  flasks  or  more .  $74.00 

Radium,  mg.  radium  content . $50.00 

Selenium,  99.5  per  cent,  lb .  $2.00 

Silicon,  minimum  97  per  cent,  spot,  lb .  16. 50c. 

Tellurium,  lb .  $2.00 

Tliallium,  lOOIb.  ormore,  lb .  $6.50 

Titanium.  96  to  98  per  cent,  lb .  $6.00 

Zirconium,  commercially  pure,  lb .  $7.00 


Metallic  Ores 


Beryllium  Ore,  f.o.b.  mines,  ton . 

Chrome  Ore,  45@47  per  cent,  c.i.f.,  long  ton . 

Iron  Ore,  Lake  Superior,  long  ton; 

Old  Range  hessemer . 

Mesabi  bessemer . 

01.' Range  non-bessemer . 

Mesabi  non-bessemer . 

I.«ad  (Galena)  80  pei  cent  Joplin.  Mo.,  ton . 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52^5’  per  cent . 

49@5I  per  cent . 

14@47  per  cent . . 

Mol^deniiin  Ore,  per  lb.  of  contained  M0S2 . 

Tungsten  Ore,  per  unit  of  WOj: 

Chinese  diitv  paid . 

Domestic  Pcheelite . 

Vanadium  Ore,  per  lb.  of  contained  ViOs . 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo. ;  per  ton. 


$30.00®$35.00 

$I6.00@$I6.50 


$4.80 

$4.65 

$4.65 

$4.50 

$47.00 


26c. 

25c. 

24c. 

42c. 


$16.00 

$15.75 

27Jc. 

$32.00 


Metallic  Compounds 


Arsenious  Oxide  (arsenic)  lb .  31c 

Cobalt  Oxide,  70®  7 1  percent,  lb .  $1 . 39®  $1 . 49 


Sor'Ium  Nitrate,  ex  vessel,  in  JOO-lb.  begs,  per  166  lb .  $1.24 

Sodium  Sulphate,  bulk ,  ton . $13. 00®  $  1 5 . 00 


Non-Metallic  Minerals 


Asbestos,  f.o.b.  mines  ton; 

Canadian  (Quebec) 

Crude  No.  I . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  95  per  cent  Ba^4,  lees  than  I  per  cent  iron.. 
Bauxite,  long  ton: 

Domestic,  chemical,  55®58  per  cent . 

Domestic,  abrasive,  78®84  per  cent . 

Dalmatian.  50®55  per  cent . 

French,  56®59  per  cent . 

Cbina  Clay,T.o.b.  mines  ton : 

South  Carolina  and  Georgia,  bulk . 

Delaware,  No.  I . 

Feldspar,  bulk,  ton: 

PotMh  feldspar,  200  mesh . 

Glass-spar,  white.  20  mesh . 

Fluorsp  ir,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton : 

Dead-burned,  f.o.b.  California . 

Dead-burned,  f.o.b.  Washington . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality; 

Uz2in . 

2x2  in . . 

2x3in . 

3x4  in . 

4x6  in . 

White,  ground,  70  mesh,  ton . 

Oeh?r,  Georgia,  ton . 

Pyrites,  Spanish,  per  long  ton  unit  of  S.  c  i.f.  Atlantic  ports 

Silica,  water-floated,  in  bags.  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh  . . . 

New  Jersey,  minenj  pulp . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  mesh  cream  colored . 

200  mesh,  cream  colored . . . 

(a)  Nominal. 


$500« 

9 . 

$200g 

$$225 

$906 

|$I35 

$32,506 

M37.50 

$lia 

$$14.50 

$47(! 

% 

$356 

$236 

$ . 

$7,00 

$5.50 


$6®  $7.50 
..$I2.50®$I5.00 
(a)  $4. 50®  $6.00 
(u)$5.50®  $6.50 

..  $6.00®  $8.00 

..$14.00® . 

$17.00 

$11.75 


.  $15.50 

$7.00@$I4.0« 


....$25.00( 

....$22.00( 

15( 

a  30c. 

30( 

^50e. 

50< 

i65e. 

90 

i  $1.25 

....  $1.50 

i  $2.50 

....$60.00( 

i$80.00 

....$19.00< 

i$22.50 

.  ..  (0)  12 

i  I2ie. 

....$16.00 
_ $18.00( 

|$40.00 

....$12.00 

®$15.00 

....  $8.00 

i$io.oo 

.  ..  $8.50 

®  $9.00 

....$16.00 

....$26.00 

1 . 

Alloys 

Beryllium-Copper,  Master  alloy,  3. 5  per  cent  Be,  per  lb.  of 

contained  Be . 

Ferrochrome,  65®70  per  cent  chromium,  4®6  per  cent 

carbon,  lb . 

Ferromanganese,  78@82  per  cent,  gross  ton . 

Korromolyhdenum,  Ml® 60  per  cent  Mo,  lb.  of  Mo  contained. 

Ferroslllcon,  50  per  cent,  gross  ton . 

Ferrotungsten,  75® 80  per  cent,  lb.  of  W  contained . 


$30.00 

lOc. 
$85.00 
95c. 
$77,50 
$1.35®$!. 45 


Iron  and  Steel 

Pig  Iron,  Valley  furnaces,  gross  ton: 

Bessemer . 

Basic . 

No.  2  Founi^ . 

Steel,  base  prices,  Pittsburgh ; 

Billets,  gross  ton . 

Structural  shapes,  1 00  lb . 

Bara,  1 00  lb . 


$20.00 

$19.00 

$19.50 

$27.00 

$1.80 

$1.85 
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MONTHLY  AND  YEARLY  AVERAGE  PRICES 


I 


Silver  and  Sterling  Exchange 

Silver  Silver  Steriine  Exchange 

.—New  York — .  ..—London  Spot^  “Checks” 


1934 

1935 

1934 

1935 

1934 

1935 

January.  . . . 

44.188 

54.418 

19.382 

24. 584 

504.644 

489.207 

February.  . . 

45.233 

54.602 

20.073 

24.818 

503.085 

487.278 

March  .... 

45.875 

■  59.048 

20.278 

27.380 

509.259 

477.635 

April . 

45.180 

67.788 

19.740 

30.986 

515.210 

483.596 

May . 

44. 226 

74. 356 

19.276 

33.865 

510.510 

488.587 

June . 

45. 173 

71.940 

19.981 

32. 346 

504.721 

493.245 

July . 

46.310 

68.216 

20.512 

30.500 

503.990 

495.558 

Allgust . 

48.986 

66.366 

21.377 

29.476 

506.398 

496.815 

September. . . 

49.484 

65.375 

21.888 

29.255 

499. 344 

492.917 

October . 

52.375 

65.375 

23.581 

29. 368 

494.019 

490.577 

November. . . 

54.255 

24.257 

498.832 

December... 

54.390 

24.404 

494.520 

Year . 

47.973 

21.229 

503.711 

New  York  quotations  for  silver  not  eligible  for  sale  to  U.  S.  Government,  cents 
per  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine. 
Sterling  exchange  in  cents. 


Zinc 


e-  '  'Bte  LA 

1934 

DU18— > 

1935 

1934 

- Lone 

1934 

ton - 

1935 

I93r 

Spot 

3  Mos. 

Spot 

3  Mos. 

January . 

4.271 

3.730 

14.688 

14.943 

11.994 

12.207 

February.. . . 

4.384 

3.714 

14.844 

15.125 

11.819 

12.000 

March . 

4.368 

3.894 

14.735 

15.033 

12.095 

12.250 

April . 

4.370 

4.030 

14.916 

15.200 

12.891 

13.128 

May . 

4.346 

4.220 

14.722 

14.966 

14.534 

14.685 

June . 

4.240 

4.299 

14.241 

14.467 

13.734 

13.898 

July . 

4.317 

4.325 

13.466 

13.693 

14.065 

14.185 

August . 

4.281 

4.535 

13.682 

13.756 

14.714 

14.938 

September. . . 

4.049 

4.669 

12.644 

12.847 

15.414 

15.616 

October . 

3.832 

4.825 

12.217 

12.353 

16.440 

16.674 

November.. . 

3.732 

12.000 

12.281 

December... 

3.711 

11.730 

12.016 

Year . 

4. 158 

13.657 

13.890 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


I 


Copper 

^P.O.B.  Refinery^  . - London  Spot - . 

. - ^ectrolytic - .  (a) 

. — Domestic — .  Export  . — Standard — .  . — Electrolytic — > 


1934 

1935 

1935 

1934 

1935 

1934 

1935 

January . 

7.890 

8.775 

6.583 

32.560 

28.077 

35.614 

31.261 

February. . . . 

7.777 

8.775 

6.341 

33.072 

27.175 

35.969 

30.244 

March . 

7.775 

8.775 

6.526 

32.497 

28.518 

35.512 

31.607 

April . 

8.173 

8.775 

7.328 

33.006 

31.231 

36.038 

34.763 

May . 

8.275 

8.775 

7.794 

32.662 

33.344 

35.756 

36.733 

June . 

8.594 

8.634 

7.307 

32.149 

30.799 

35.339 

34.039 

July . 

8.775 

7.775 

7.350 

29. 707 

31.024 

32. 778 

34.261 

August . 

8.775 

7.979 

7.738 

28.358 

32.646 

31.483 

35.976 

September. . . 

8.775 

8.504 

8.  146 

27.541 

34.036 

30.556 

37.952 

October . 

8.775 

8.967 

8.514 

26.753 

35.226 

29.478 

39.609 

November. . . 

8.775 

27.233 

30.222 

8.775 

27.836 

31.086 

Year . 

8.428 

— 

30.281 

33.319 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 
(o)  Bid  quotation. 


Cadmium  and  Aluminum 

. - Cadmium - .  . - Aluminum - n 


1934 

1935 

(o)l934 

(b)  1935 

January . 

.  55.000 

55.000 

23.300 

20.000 

February . 

55.000 

23.300 

20.000 

March . 

.  55.000 

58.462 

23.300 

20.000 

April . 

65.000 

23.300 

20.000 

May . 

.  55.000 

65.000 

23.300 

20.000 

June . . . 

65.000 

23.300 

20.000 

July . 

.  55.000 

65.000 

23.300 

20.000 

August . 

.  55.000 

70.000 

23.300 

20.000 

September . 

.  55.000 

75.625 

23.300 

20.000 

October . 

85.000 

23.300 

20.000 

.  55.000 

23.300 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  per  pound,  99  per  cent  grade,  (a)  Based  on  Aluminum 
Company's  quotation,  (b)  Open  market  price. 

Cadmium,  cents  per  pound. 


Antimony,  Quicksilver,  and  Platinum 


Lead 


.—New  York — . 

.^St.  Louis— » 

. - 

-  London  - 

1934 

1935 

1934 

1935 

1934 

1934 

1935 

1935 

Spot 

3  Mos. 

Spot 

3  Mos. 

January.. . 

.  4.000 

3.692 

3.900 

3.542 

11.304 

11.517 

10.321 

10.514 

FdNTuary.. 

.  4.000 

3.528 

3.900 

3.378 

11.634 

11.913 

10.216 

10.413 

March. . . . 

.  4.000 

3.579 

3.900 

3.429 

11.545 

11.842 

11.012 

11.188 

April . 

.  4.179 

3.692 

4.042 

3.542 

11.500 

11.794 

12.231 

12.459 

May . 

.  4.140 

3.962 

3.990 

3.812 

11.051 

11.341 

13.861 

13.940 

June . 

.  3.975 

4.020 

3.825 

3.870 

11.054 

11.253 

13.776 

13.806 

July . 

.  3.772 

4.123 

3.623 

3.973 

10.813 

11.045 

14.451 

14.511 

August.... 

.  3,747 

4.254 

3.597 

4. 104 

10.821 

11.028 

15.774 

15.792 

September. 

.  3.6G5 

4.413 

3.535 

4.263 

10.388 

10.613 

16.262 

16.315 

October... 

.  3.654 

4.512 

3.504 

4.362 

10.359 

10.554 

18.209 

18.209 

November. 

.  3.567 

3.417 

10.432 

10.597 

December. 

.  3.604 

3.454 

10.316 

10.500 

Year.... 

.  3.860 

3.724 

10.935 

11.166 

New  York  and  St.  Louis  quotations,  cents  per  poimd.  London,  pounds  sterling 
per  long  ton. 


Antimony  (a)  Quicksilver  (6)  Platinum  (e) 

New  York  New  York  New  YoA 


1934 

1935 

1934 

1935 

1934 

1935 

January . 

.  7.198 

14.111 

67.538 

72.  760 

38.000 

34.000 

February . 

.  7.172 

14.250 

72.011 

72.500 

38.000 

34.000 

March . 

.  7.545 

14.250 

75.472 

72.500 

38.000 

32.846 

April . 

.  7.918 

14.029 

75.930 

72.500 

38.000 

32.000 

May . 

8.465 

12.712 

75.577 

72.135 

36.538 

37.000 

June . 

.  7.900 

12.500 

75.000 

71.460 

36.000 

32.000 

July . 

8.024 

12.500 

75.000 

70.538 

36.000 

32.000 

August . 

8.514 

12.500 

75.000 

69.000 

36.000 

31.333 

September. . . . 

.  8.745 

13.  177 

74.563 

69.208 

36.000 

36.000 

October . 

9.361 

15.322 

74.000 

71.750 

35.038 

37.615 

.  12.239 

73.283 

35.000 

.  13,730 

73.000 

35.000 

Year . 

.  8.901 

73.865 

36.465 

(a)  Antimony  quotations  in  cents  Mr  pound,  for  ordinary  brands,  (b)  Quick¬ 
silver  in  dollars  per  flask  of  76  lb.  (c)  Platinum  in  dollars  per  ounce  troy. 


Straits  Standard,  Spot 

- New  York - .  . - London - , 


1934 

1935 

1934 

1935 

January . 

.  51.891 

50.916 

226.631 

231.193 

February . 

.  51.668 

50.063 

226.731 

227.381 

March . 

.  53.838 

46.962 

233.863 

215.726 

April . 

.  55.622  . 

50.154 

239,181 

223.513 

May . 

.  53.541 

51.138 

234.239 

227.602 

June . 

.  51.271 

51.108 

226.875 

227  586 

July . 

.  51.930 

52.297 

230.381 

232.397 

August . 

50.463 

228.  114 

222.935 

September . 

.  51.503 

49.126 

229.888 

223.929 

October . 

.  50.951 

51.160 

230. 587 

226.457 

.  51.227 

228.602 

.  50.902 

228. 178 

Year . 

.  52.191 

230.273 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Pig  Iron 


# — Beaac 
1934 

mer — * 

1935 

^  — Bm 

1934 

ic - ^ 

1935 

No.  2F 
1934 

oundry 

1935 

January... . 

18.D0 

19.00 

17.00 

18.00 

17. 50 

18.50 

February. . . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

March . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

April . . 

18.48 

19.00 

17.48 

18.00 

17.98 

18.50 

May . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

June . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

July . 

19.00 

19.00 

18.00 

18.00 

19.50 

18.50 

August . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

September.. 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

October.... 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

November.. 

19.00 

18.00 

18.50 

December 

19.00 

18.00 

18.50 

Year.  . . 

18.707 

17.707 

18.207 

Iron  in  dollars  per  long  ton .  F.o.b.  Mahoning  and  Shenango  Valley  furnaces. 
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Editorial  Director 


Hoover  Campaign  is  on,  not 
for  the  Presidency  but  for  re¬ 
tention  of  his  name  in  Hoover 
Dam.  American  Association 
of  Engineers  has  formally 
“resolved”  its  objection  to 
Boulder  Dam  and  has  asked 
Secretary  Ickes  to  give  his 
sincere  and  earnest  considera¬ 
tion  to  the  retention  of  the 
name  Hoover  Dam  in  recog¬ 
nition  of  Mr.  Hoover’s  stand¬ 
ing  as  an  engineer  and  his 
early  promotion  of  the  proj¬ 
ect. 


A  New  Dictionary  of  letter 
symbols  and  abbreviations, 
the  “language”  of  engineers 
and  scientists,  will  be  under¬ 
taken  by  a  committee  of  the 
American  Standards  Associa¬ 
tion.  Rapid  coinage  of  new 
words  and  terms,  and  the 
adoption  of  many  foreign 
words  and  phrases  in  the  vari¬ 
ous  fields  of  engineering  and 
the  sciences,  demand  a  new 
compilation  of  standard  usage. 
Because  of  the  difficulty  in¬ 
volved  in  writing  this  uni¬ 
versal  simplified  language  for 
all  phases  of  engineering,  the 
committee  is  urging  those  in¬ 
terested  to  send  comments  on 
the  standards  which  have  al¬ 
ready  been  approved  and  sug¬ 
gestions  for  useful  new  sym¬ 
bols  and  abbreviations  which 
are  not  now  included  to  Dr. 
J.  Franklin  Meyer,  National 
Bureau  of  Standards,  Wash¬ 
ington,  D.  C.,  chairman  of  the 
committee. 


Nickel  Coinage  consumes 
about  2i  per  cent  of  the 
world’s  output,  according  to 
the  International  Nickel  Com¬ 
pany.  Switzerland  estab¬ 
lished  the  first  pure  nickel 
coinage  in  1881,  and  in  the 
ensuing  54  years  27  other 
governc*ents  have  issued 
nickel  coins  of  77  different 
denominations.  More  than 
four  billion  pieces  have  been 
minted  from  pure  nickel,  with 
an  aggregate  weight  in  ex¬ 
cess  of  44  million  pounds. 


Engineering*  and 
Minings  Journal 

Published  by  McGraw-Hill  Publishing  Co.,  Inc. 

WILLARD  CHEVALIER 
Vice-President 


CONTENTS 

FOR  DECEMBER  1935 

Volume  136  .  .  Copyright  193S. . .  .Number  12 

Editorials  .  589 

Mining  200,000  Tons  of  Copper  Ore  per 

Month  at  Nkana .  591 

A.  Royden  Harrison,  Kenneth  E.  Mackay  4, 

Tailings  Treatment  at  Yellow  Aster .  597 

Walter  Lyman  Brown 

Making  Eight  Cupels  at  a  Time .  600 

Reclaiming  Metals  From  Slag .  600 

Surface  Transport  in  Tri-State .  601 

W.  F.  Netzeband 


Treated  Timber  a  Mining  Asset. 

Harry  E.  Tufft 


Geophysical  Mapping  From  the  Air . 609 

Dr.  C.  A.  Heiland 

Graphical  Aids  to  Precise  Surveying . 611 

T.  H.  Milbum 

Philippines  as  a  Source  of  Chrome  Ore. . .  612 

Ralph  Keeler 

Geological  Study  at  Cusi  Reveals  New  Ore  6l4 

Robert  T.  Donald 

Grass  Valley  Gold  Mines  Hold  Place . 617 

John  B.  Huttl 

News  of  the  Industry .  619 

Personal  Items,  Obituaries,  Letters .  631 

Equipment  News  .  635 

Summary  of  the  Markets .  638 


A.  W.  FISHER 
Manager 


First-aid  Courses  for  miners, 
carried  on  under  the  direc¬ 
tion  of  the  United  States  Bu¬ 
reau  of  Mines,  Department  of 
the  Interior,  have  resulted  in 
1,331  mines  and  mineral  in¬ 
dustries  establishing  records 
of  training  100  per  cent  of 
their  employees.  The  course 
includes  instructions  in  car¬ 
ing  for  the  injureid;  symptoms 
of  shbcl^Jtfetftlnerit  for  shock; 
•  methods  of  artificial  respira¬ 
tion;  control  of  bleeding; 
dressings  for  all  types  of 
open  wounds;  dr^sings  for 
fractures  and  dislocations ; 
treatment  for  burns;  and 
transportation  of  the  injured, 
including  stretcher  drill. 


Then  and  Now  afford  no¬ 
where  more  striking  contrast 
than  in  the  prospecting  and 
opening  of  remotely  situated 
mining  areas.  Witness  New 
Guinea.  In  place  of  hard-bit¬ 
ten  prospectors  tramping  the 
trailless  wilderness  with  pro¬ 
visions,  pack,  and  pick,  one 
heard  of  the  pioneers  winging 
high  above  mountains  and 
jungle  in  a  three-motored 
transport  plane,  attaining  in 
an  hour’s  flight  what  other¬ 
wise  would  have  required  an 
arduous  journey  of  two  weeks. 
Man’s  progress  in  epitome! 


Non-Sense — To  venture  upon 
an  undertaking  such  as  mine 
development  without  the  help 
and  advice  of  a  qualified  and 
competent  mining  engineer- 
geologist  is  like  going  to  sea 
without  a  navigator.  The  risk 
is  way  out  of  proportion  to 
any  possible  gain.  It’s  also 
like  backing  a  blind  jockey  on 
a  lame  horse.  It  doesn’t  make 


Distribution  of  about  $75 
million  worth  of  gold  pro¬ 
duced  by  McIntyre  Porcu¬ 
pine  up  to  date  was:  34  per 
cent  in  wages,  17  in  sup¬ 
plies,  20  in  dividends,  15  in 
surplus  account,  9  in  plant 
and  equipment,  and  5  in  power. 
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Other  Equipment  of  Our  Manufacture  Includes: — 


AGITAIR  FLOTATION  MACfflNES 


BEE  TEE  CONDITIONERS 


BEE  TEE  TILTING  FILTERS 
BEE  TEE  GOLD  TRAPS 


TERS  BATEA  CLEAN-UP  AMALGAMATION  PANS 

5  LABORATORY  ORE  DRESSING  EQUIPMENT 

AMALGAMATION  CLEAN-UP  BARRELS 


Write  for  Details  on  Our  Service  and  Equipment 

There  is  no  substitute  for 

EXPERIENCE  and  SERVICE 

THE  GALIGHER  COMPANY 


228  SO.  W.  TEMPLE  ST. 


(Established  1901) 

BOOTH-THOMPSON  DIVISION 


SALT  LAKE  CITY,  UTAH 


The  South  American  Mining  Company  that 
purchased  the  above  equipment  has  insured  its  plant 
investment  by  specifying  accurate  plant  control  through 

the  use  of  GEARY-JENNINGS  SAMPLERS 
and  GEARY  REAGENT  FEEDERS 
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